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ew England Pattern ShopIs Unique 


Plant Is Arranged asa Series of Producing Units Each with Its Equip- 


ment Complete os Carefully Conceived System 
Records Progress of Work 


BY HERBERT R. SIMONDS 


ATTERN shops usually are first floor of which is a joiner’s shop Lumber carts similar to those used at 
run as a side issue and, nec- for the manufacture of vessels’ hous- lumber mills form a means of trans- 
essary adjuncts to foundries, ings and trimmings. The building and portation from one section of the 
and as such they often equipment have been specially designed room to another. The racks them- 
second in planning, system, and for the maximum production of first- selves, as shown in Fig. 4 are solid 


come 
permanent features of the building and 


general efficiency of service. Pattern class patterns. 
to are designed for easy access to differ- 


Lumber Direct to Shop 


shops designed as a complete unit 
in ent sized boards as needed. 


function independent of foundries, 
a word to constitute a self contained The standard gage railroad system of The scheme of manufacture of pat- 
business, are the exception rather than the Fore River plant comes up to terns is based on the group system. 
the rule. One such shop and probably one end of the building directly under Each 10 or 12 work benches along the 
one of the best equipped wood pattern an extended overhead monorail in the sides of the shop have conveniently 
shops in the country is that of the pattern shop. Lumber may be brought located thereto a group of power ma- 
Bethlehem Shipbuilding Corp. at its to the plant in its original cars and _ chines consisting essentially of a band 
Fore River plant, Quincy, Mass. This lifted up by crane and transported saw, a joiner, and a circular saw. 
plant occupies the full second floor of over the monorail system to racks con- Other tools such as cut-off saws, grind- 
a modern 250 x 100 foot building, the veniently located throughout the shop. ers and planers form part of the equip- 











1—ON BOTH SIDES EXTENDING THE FULL LENGTH O7 MAIN ROOM ARE INDIVIDUAL WORK BENCHES PLACED AT RIGHT ANGLES TO THE 
¥.JNDOWS SO THAT THE LIGHT IS TO THE LEFT OF EACH PACTERNMAKREB— GRCUPS OF MACHINES Akk LOCATED 
CONVENIENT TO EACH SET OF APPROXIMATELY 10 BENCiIES 
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ture follows through these groups. It 
starts with the order and plans at the 
office, then to one or more of the man- 
ufacturing groups, then to the gluing 
and finishing section, and finally to 
the shipping department. 

When a pattern is desired, the plan 
and other fundamental information or- 
igniates at the engineering department 
of the shipbuilding yards. As soon as 
a plan for a pattern is completed it 
is sent to the office of the pattern shop. 
On its receipt it is entered on a blue 
print index card similar to that shown 
in Fig. 8 This card has copied on 
it from the blue print itself, the shop 

















number, the drawing number, the name 
and the drawer where the blue print 
has been filed. When the actual work 
is to start, a form, shown in Fig. 1], 
issued by the order department and 
sent to the pattern office. This form 
has been approved and constitutes the 


final authority for proceeding with the 
1 


work. It is issued independent of blue 
prints but contains data sufficient f 
the location of any blue print or 
tern. When it is received at the 
tern shop office the first duty of those 
in the office is to search through a 
pattern inventory file which contains 
a card for every pattern ever made by 
the shop. These cards are kept up 
to date and contain, as shown in Fig 
9, information concerning the material, 
the drawing number, the number used 
FIG. 2—THE BAN) SAWS AS WELL AS ALL OTHEK POWER DRIVEN TOOLS IN THE SHOP ARE per boat, (in case it is for a boat) 
OMI'LETELY EQUIPPED WITIt SAFETY SCREENS the date completed, the cost, and other 
items. The reverse side of the card 
ment in many case The shop may Manufacturing groups. indicates the disposition of the patterns 
be said to be divided into four depart Gluing and finishing section. so that when an order is issued the 
ments as follows Shipping section. office is able to tell quickly whether a 
Office or control The sequence of pattern manufac pattern is available or whether a new 
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3—THE GLUING DEPARTMENT [8S WELL EQUIPPED—1IN THE BACK «GROUND IS THE STEAM TABLE WITH ELECTRICALLY HEATED GLUE POTS 
AT THE LEFT—THE CLAMP TREKS MAY BE SEEN IN THE RIGHT BACKGROUND WITH SPECIAL CLAMPS IN THE FOREGROUND 
—THE OPERATOR IN THE CENTER IS ADJUSTING A CHAIN FORM OF CLAMP WHICH IS EXTENSIVELY 
USED IN THIS SHOP ON CIRCULAR WORK 
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pattern must be made for the job. 


The pattern shop furnishes wood 
patterns for all the shipbuilding com- 
pany’s foundries, and thus only a 
limited portion of the total number 
of patterns made is on hand in the 
storage house which is at Braintree, 
Mass., a few miles from the Fore 
River plant. In the pattern shop it- 
self, forming a part of the shipping 
room, is located small pattern storage 
consisting of shelves properly marked 
and sub-divided for convenience in 
filing and locating patterns. This 
storage space is used largely for small 
work and for patterns which continu- 
ally are being used in the Fore River 
plant foundry or other nearby found- 
ries. A card as shown in Fig. 10 is 
made out for patterns stored in this 
space. This card shows the aisle, the 
shelf and the section where the pat- 
tern is stored, together with the num- 
ber of pieces and other information. 
The duty of a storage attendant is 
to see that the number of pieces re- 
turned from any source corresponds 
with the number shown on the card 
and that these all are filed in the sec- 
tion noted. When the patterns are 
delivered from the shop to a foundry 
a form is made out similar to that 
shown in Fig. 12. This particular form 
is for the foundry at the Fore River 
plant and is intended to follow the pat- 
terns to the foundry and back to the 
pattern maker for receipt when pat- FIG. 5—ON SPECIAL PATTERN WORK FOR LARGE DIE MACHINES, THE FEMALE SECTION OF THE 


PATTERN IS CONSTRUCTED FROM THE MALE DIRECTLY WITHOUT THE USE OF DRAWINGS 


terns are returned. 
—THE ILLUSTRATION SHOWS TIIE FEMALE PART IN COURSE OF CONSTRUCTION 


It may be noted in Fig. 9 that the 
total number of hours and the cost the job and drawing number on which that the pattern either has not been 
of each pattern is listed The labor the man has worked as well as the made or is not available, the blue 
cost is obtained by having each pattern number and _ time spent on machines. print is taken from the files and _to- 
maker fill in a time card similar to When the. order for a pattern is re- gether with a shop order is given to 
that shown in Fig. 13. This card shows ceived and a search of the files reveals a pattern maker who has charge of 
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THE OVERHEAD MONORAIL WHICH RUNS THROUGHOUT THE SHOP EXTENDS OUT AT ONE END OVER A STANDARD GAGE TRACK—A? THB 
RIGHT ARE THE PIPE RACKS WHERE DIFFERENT SIZES OF BOARDS ARE STORED 
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FIG. 6—ON COMPLICATED PATTERN WORK IT OFTEN IS NECESSARY FOR THE PATTERNMAKER TO REFER CONSTANTLY TO DRAWINGS AND IN SOME CASES 
MAKE LAY-OUTS FOR HIMSELF-—-THE PATTERNMAKER HAS A REGULAR DRAFTING TABLE OPPOSITE HIS WORK BENCH FIG. 7—AT ONE END OF THE 
SHOP STORAGE RACKS ARE PROVIDED FOR THE SMALL PATTERNS USED IN THE YARD FOUNDRY—EACH SHELF IS DIVIDED INTO SECTIONS AND A 
CARD INDEX IS KEPT 80 THAT EVERY PATTERN STORED MAY BE READILY LOCATED WITHIN A SPACE APPROXIMATELY TWO SQUARE FEET 


the work. On small patterns where By having the surfaces to be glued convenient tray or storage and obviates 
there is no rush it is the practice to have warmed on the steam table previous to stooping to the floor. In complicated 
each man complete his work independ- applying the glue, better penetration pattern work it often is necessary to 
ently. On large units, however, where and much better results are obtained. study plans in connection with the 
three or four or more may be on the A _ standard, carrying four electrically actual work as it progresses on the 
same job, some one is picked as the heated pots is located conveniently at bench and for this class of work an 
temporary foreman and is given the the left of the steam table. To the arrangement such as is shown in Fig. 
responsibility of laying out the work right of this table stands a clamp tree 6 is employed. Here the pattern maker 
and keeping track of its proper exe- which has proved a great convenience has a drafting table on one side of 
cution. When the different parts form- and time saver. Ordinarily clamps for him and a bench on the other. both 
ing a pattern are ready for bluing, gluing purposes are scattered over a_ well lighted from the window at. his 
they are marked properly to indicate wide area and must be rounded up for side. 

their position in the finished pattern each job as it develops. With the All benches in the shop are arranged 
and if of convenient size they are clamp tree employed all clamps after extending out into the room from the 
plaecd on light double-deck hand carts using are hung up at one point and windows, with the operators left hand 
and tater are taken to a centrally in this way are accessible and con- toward the window. This gives good 
located section where the principal venient when ‘ded. Some distance light over the man’s left shoulder 
gluing operations are performed. It is in front of the hot table are metal and has the added advantage of sepa- 
advisable in some work to glue parts horses where work may be laid out rating each bench from the others and 


t t 


1 


during their construction and for this or left after gluing and clamping to so reducing the temptation to visit 
purpose several electrically heated glue be carted away. The double-deck, light which often is notice when benches 
pots are located throughout the shop carts which are used have been found are placed back to back Safety 

The central gluing section is es- exceedingly serviceable. Where a pat- yices throughout the sl 
pecially well equipped. \ flat steel tern maker has many pieces to use at given special consideration 
surface steam table is used for laying hi ench, the upper deck of the cart committee of three m 


out the pieces and applying the glue. which is level with his bench forms a_ pointed every three months and much 





BLUE-PRINT INDEX 
Drawing No. : Job No. BETHLEHEM SHIPBUILDING CORP. LTD. PATTERN INVENTORY 


Drawing Name _ Pattern No. Change No. 
Drawer No. 














wg | Destroyed | _Name 
__| or Stored 


Date Issued Dep't SENT TO | Date Ret 


Material Drawing No. No. Per Boat 


Weight Each Order No. Date Completed 








Mahog. Made by | Total No. Hours 





Pattern Pine | 


No. of Pieces in Pattern 





No. of Core Boxes No. of Pieces in Core Boxes 


Remarks 














FIG. 8—AN INDEX CARD IS FILLED IN FOR EACH BLUE PRINT RECEIVED AT THE PATTTRN SHOP FOR USE IN REFERENCE AND IN LOCATING PRINTS WHEN 
PATTERNS ARE TO BE MADE FIG. 9—PATTERN INVENTORY CARDS ARE KEPT OF EACH PTTTERN MADI THESE CONTAIN THE COST AND ALL OTHER 
INFORMATION CONCERNING THE PATTERN-—-THE REVERSE SIDE SHOWS THE DISPOSITION SO THAT ANY PATTERN MAY BE READILY LOCATED 
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FORE RIVER SHIPBUILDING CORPORATION 
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FIG. 10 


enthusiasm in this work 
is found among the men. The Massa- 
chusetts industrial board in its last 
report gives this pattern shop the 
highest rating of any wood-working 
shop in the state of Massachusetts. 
Every part of every machine which 
might in any way prove hazardous is 
guarded. Compressed air is piped to 
each individual machine for cleaning 
out the shavings, and an exhauster 
system of piping similar to that used 
in modern lumber planing mills ex- 
tends throughout the shop to collect 
the shavings. 


interest and 


The shavings are carried up overhead 
and through large pipes to an incinerator 
outside the building. Thirteen floor 
outlets are included in the shaving col- 
lector system as well as the outlets at 
machines so that any shavings which 
down to the floor may be 
of these outlets and thus 

incinerator. The floor 
maple with a 
smooth surface which makes for cleanli- 
The operated by 
direct connected 


do get 
swept to one 
carried to the 
is made of matched 


ness. machines are 


motors. 

Portable tools are available for special 
classes of work. These include electric 
drills and pneumatic chipping machines 
ir gouges for taking down large sections 
of work where the saw or planer can- 
not be used. However, the foreman of 
the shop discourages too 
of these pneumatic tools. If a certain 
pattern has a depressed portion it often 


great a use 


saves time to cut this piece into sections 
band 
glue 


formed with a 


later to 


which can be 
or other tool 
together. 


saw 


and them 


A tool and supply room with an at- 
tendant is maintained near the center 
Here all supplies such as 
sand paper, files, grinding wheels, and 
a large assortment of special tools 
are kept. It is the duty of the tool 
attendant to keep all band and circular 
sharpened and the 
equipped for this work. 
the condition of 
most important features in 
shop, the foreman 


of the shop. 


room is 
Feeling that 
one of the 

any wood 
placed an ex- 


saws tool 


tools is 


has 


A STOCK INVENTORY CARD IS KEPT ON THIS FORM FOR PATTERNS 


STORED IN THE FORE RIVER STORAGE ROOM 
similar to a 
for 


diameter. Be 


chain clamp somewhat 
pipe chain tong only 

sections of 4 or 5-foot 

fore the adoption of this clamp, it was 
the usual custom when gluing together 
segments of a circular wrap 
them with a rope and then by inserting 
short stick at one point to twist 
until the desired tension was obtained. 


perienced man in charge of all the a 
power driven tools. He sees that each 
machine is in correct working order at 
all times. 

Suggestions for improvement through- 
out the shop are encouraged and have 
brought forth many innovations in equip- 
ment and methods. In connection with a 
the gluing operation one man suggested 


use on 


piece to 
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FIG. 11—THE AUTHORITY FOR STARTING WORK ON ANY PATTERN IS ISSUED 
WHICH IS SEEN TO INCLUDE COMPLETE DATA COVERING THE MATERIAL DESIRED 
COLUMN GIVES THE PATTERN NUMBER WHICH IS SUFFICIENT FOR LOCATION OF 

BLUE PRINT OR PATTERN IN THE SHOP 


IN THIS FORM 
ONE 





THE FOUNDRY February 15, 1921 





Form §-21 RECORD OF DELIVERIES 





PATT. NO. JOB NO. 





QUANTITY WerIenTt 





PAT. CH. DATE 





PATT. NAME 








DR. NO. SCH. NO. 


Bethlehem Shipbuilding Corporation, Ltd. 


‘To THE FOREMAN OF FOUNDRY 














MAKE CASTINGS AS PFR FOLIOWING ORDER AND DELIVEK TO 
DEPARTMENT INDICATED, TAKING FOREMAN’S KECEIPT ON THI> CARD. 
RETURN PATTERN TO PATTERNMAKER, TAKING HIS RECEIPT ON THIS 
CARD; THEN PUNCH CARD YOURSELF AND RBETURN PROMPTLY TO 
ACCOUNTING DEPT. 











ORDERED BY. 








QUANTITY 








METAL GLASS 





PATTERN PIECES CORE BONES 








FOR 








COMPLETED FOUNDRY FOREMAN. 








RECEIVED 19) 





WEIGHT FOREMAN 








PRICE PER LB. AMOUNT & 








PRICED BY POSTED BY 











RECFIVED THE PATTERNS USED ON ABOVE ORDER 


19! 








Patrers Fossa» 























FIG. 12--WHEN THE PATTERNS ARE DELIVERED TO A FOUNDRY THIS FORM IS MADE OUT WHICH IS EXTENDED TO FOLLOW THE PATTERNS ON THEIR 
COMPLETE COURSE UNTIL THEY ARE RETURNED TO THE PATTERN SHOP 





The new method is much simpler and piece he is to cast than that indicated 
quicker. The chain is wrapped around by the pattern itself. 
the piece which has been glued and 2 ; Standard colors in painting the pat- 
then the proper link placed over the 7 terns have been adopted in accordance 
hook on the clamp, when a few turns | ovr | with general practice. Cores are painted 
on a turn buckle give the desired com- _ . black, surfaces which are to be finished 
pression. Jos] Ke |" eee . red, and all other parts white. Paint- 
The waste due to small blocks in a ing and finishing is especially well done 
and the patterns in the shipping room 
ready to be boxed or crated have the 
same appearance as the highly polished 
boat fittings which are made in the 
joiner’s plant on the floor below. Con- 
sidered as a whole, the Fore River 
pattern shop embodies the most modern 
equipment and the best known practice. 
White pine is used almost exclusively, 
is unusually light and clean and the the only exception to this being ma- 
welfare of the workers is given con- iq 12 4 DETAILED COST SYSTEM IS USED To hogany in some cases where added 
stant attention. At the base of each DETERMINE THE LABOR CHARGE AGAINST strength is necessary. Outside of the 
window, surrounding the entire room, a INDIVIDUAL OPERATIONS building near the entrance where lumber 
flower box is kept filled with plants is brought into the shop, is an up-to-date 
and flowers \t first though this is a higher standard than otherwise would kiln for drying and preparing the 
scarcely to be associated with the wood be the case Each pattern must, as lumber for the pattern work. The 
working shop, but it nevertheless is nearly as possible be self-explanatory pattern costs compare favorable’ with 
a feature which adds materially to the and complete. On large work it often those of other shops but are higher 
general pleasant atmosphere. The shop would be common practice to mold than they might be in the present shop 
is designed for 100 pattern makers. some surfaces directly in the sand with- if cost was the prime consideration. 
Because of the fact that a large out patterns but this cannot be done The management believes that good pat- 
portion of the patterns is sent to out- when the foundryman who uses the terns pay for themselves many times 
side foundries it is necessary to have pattern may be hundreds of miles away over and accurate work is insisted upon 
the pattern work itself come up to without any other knowledge of the throughout the whole organization. 





pattern shop is usually large and to 
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overcome this, the gluing department 
has been assigned the job of gluing 
together small pieces to form material 
of suitable size for use in the regular 
pattern work. These built up pieces 
are used in exactly the same way as 
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Gauntnns 


new stock would be and have proved 
entirely satisfactory. The shop _ itself 



























Transportation Governs Iron Costs 


Freight Charges Which Have Increased 120 Per Cent on Raw Materials for 





Mahoning Valley Form Obstacle to Early Decline 






OW far will the present de- 
cline in pig iron prices go 
before the point of stabiliza- 
tion shall have been reached? 
May we expect a return to the low- 
priced levels brought forth under de- 
trade conditions of pre-war 
1912 and 1914 when $12 
Buffalo, and $12.50 valley, manifest- 
ly rock-bottom cost figures for the 
most favored producers made their ap- 
pearance? If not, what are the pre- 
venting factors? 

These questions are pressing for an 
answer in the minds of every pig iron 
buyer at the present time. Clearly there 
is a common and understandable ex- 
pectation among those who are con- 
sumers of iron that the point of ulti- 
mate price recession, still is some dis- 
tance away. Likewise this view is 
shared by many financial and econom- 
ic authorities. Because of this situa- 
tion, a comprehensive analysis of the 
economic conditions surrounding the 
manufacture of pig iron at the present 
time is highly pertinent and import- 


pressed 
years as in 


ant. 

That the costs of production of iron 
today are much higher as compared 
with seven or eight years ago, admits 
of no or small question in the light 
of the common experience of manufac- 
turers in all lines. In what form and 
proportion this increase has come 
about, however, and the probable way 
in which it shall be affected by the 
deflation process now in progress, with 
its consequent reaction on prices, are 
offered the real and vital salients of 


this study. 
Examination of the factors of fur- 


nace cost leads immediately to a rec- 
ognition of the dominating importance 
of two factors, transportation and la- 
bor, due to the repeated advances of 
wages and freight rates in recent years. 
Of these two elements the transporta- 


tion item because of its surprisingly 
large amount and its peculiar charac- 
ter as a substantially fixed charge 
takes first rank. This is clearly shown 
by typical example. Under freight 
rates now in effect the assembling 


cost alone of all raw materials in the 
Mahoning valley, sufficient for the 
production of one ton of pig iron, is 
$10.55. In 1912 it was $4.79. This rep- 
resents an increase of $5.76 or 120 
per cent. This compilation is based on 





to Previous Low Levels 
BY C. J. STARK 


a usual mixture of 60 per cent Mesabi 
and 40 per cent other Superior ores, of 
Connellsville coke and of nearby lime- 
stone and in the proportions of 2 tons 
of ore, 1.11 tons of coke and 0.54 ton 
of limestone, which are the standards 
adopted by the government in work- 
ing up similar data. Of this increase 
$3.04 per ton is represented by the 
transportation on ore from lower lake 
ports to the furnace, on coke from the 
Connellsville region and on limestone 
from a local point. Of the remainder, 
$2.42 is due to higher rail, vessel and 


handling charges on ore from_ the 
Lake Superior mines to lower lake 
docks. A new item of 30 cents per 


ton for war tax then is to be added. 
A comparison of assembling costs 
in tabular and detailed form, taking 


the ore at lower lake ports, is as fol- 





lows: 
Jan. 1, 1912 
_ 8 & eer or Terie eT eee $1.12 
Bt eer er er ere 1.50 
Limestone (0.54 ton)...... Sedeedne ee eaeanes 18 
2.80 
Transportation on supplies (estimated).......... .05 
WD sacccucckedecantudwoceeensdesseseeed $2.85 
Jan. 1, 1921 
i. Ge Sivcenecaawds aeanenons cuceceesond $2.05 
BS Ee arr eer re 2.81 
ERGUEERS CE.SS GD cccwccceensdeicceecccesss .83 
$5.69 
Transportation on supplies (estimated).......... .20 
DEL ‘wedded euadbeasetesusesebecsennus $5.89 
The item of freight on supplies 


shown in the foregoing table includes 
the haul on coal, fire clay, sand, brick 
and other miscellaneous needs of a 
furnace plant. 

The comparative rates on iron ore 
per gross ton from the various Supe- 
rior mining districts to lower lake 
ports, those by rail and vessel being 
separated are shown in the accompany- 
ing table. 

On the basis of two tons of a mix- 
ture of 60 per cent of Mesabi and 40 
per cent of other ores, necessary to 
make a single ton of pig iron, the 
consolidated transportation cost from 
the mines to lower lake ports in 1912 
and 1920 is as follows: 


1912 1920 
DD cinccskeetebuneseeseauene $1.26 $2.48 
Gogebie 
Marquette HatsKteeesenkvuns tee .68 1.88 
Menominee 
Sn cttstieawthendcusedsahed $1.94 $4.36 


The comparative transportation cost 
of assembling all raw materials suffi- 
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cient to make one ton of pig iron in 
the Mahoning valley, the ore haul be- 
ing divided into the items of mines to 


lower lake port and lower lake port 
to furnace, is as follows: 
1912 1920 
Raw material assembling (ore from lower 
lake docks to furnace).............$2.85 5.89 
Ore, mine to lower lake dock......... 1.94 4.36 
Wee Wl" caGaiended46006086660x00 > ine .30 
WE Shudkdeekkeedscnesssce¥anan $4.79 $10.55 


This table shows that while in 1912 
the transportation cost on the ore from 
the mines to the lake 
was larger than the assembling 
at the furnace, the latter including ore 
based at lower ports, it 
siderably smaller. 

This total transportation cost for the 
assembling of raw materials in the 
Mahoning valley is further increased 
by the item of dock storage charges 
on ore for approximately three months 
of the year, or on about 20 to 25 per 
cent of the tonnage consumed. This 
charge in 1912 would have worked 
out roughly about 1.33 cents per ton 
for a furnace taking in tonnage at a 
uniform rate throughout the year. Due 
to the increase in these charges since 
1912, the item today amounts to ap- 
proximately 7 cents per ton. The to- 
tal dock storage and handling charge 
in 1912 was 8 cents per ton; in 1920 
the comparative figure was 41 cents 
per ton. 

The prevailing freight rates on di- 
rect iron ore from lower lake ports 
to the Mahoning valley from 1913 to 
date are as follows: Jan. 1, 1913; $0.56; 
June 6, 1917, $0.73; Aug. 25, 1920, 
$0.99; Sept. 26, 1920, $1.025. These 
rates included the war tax of 3 per 
cent on freight charges. 


lower ports 


costs 


now is con- 


The rail rates on furnace coke per 
ton from the Connellsville region to 
the Mahoning valley on Jan. 1, 1913, 
was $1.35, but this was readjusted by 
the interstate commerce commission, 
Aug. 1, 1913, to $1.20 in order to 
maintain existing relationships. Subse- 
quent changes were: July 15, 1917, 
$1.35; July 25, 1918, $1.80 and Aug. 
26, 1920, $2.52. The increase in the 
coke rate figuring on the readjustment 
of Aug. 1, 1913 to Jan. 1, 1921 there- 
fore has been $1.32 per ton or 110 
per cent. Approximately similar per- 
centages of increase have applied to 
limestone, largely a local proposition. 

Another major factor in the increase 
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of pig iron production costs between 
1912 and 1920 is labor. In the period 
in question common furnace labor 
in the Mahoning valley and surround- 
ing districts has increased 214 per 
cent. While the flat per hour rate has 
not been raised to that amount, hav- 
ing gone from 17 cents to 46 cents 
per hour, the added increase has come 
about through the adoption of the bas- 
ic 8-hour day two years ago and the 
payment of time and one-half for 
overtime. At 46 cents an hour, this 
works out to 53.66 cents per hour, for 
a 12-hour day which remains the gen- 
eral working period. 

The various hourly rates in cents 
for the common labor at furnaces in 
the Mahoning valley and surrounding’ 
districts since 1912 with the dates of 
change are as follows: 

Jan. 1, 1! 17 
Feb. 1, 19 
May 1, 1916 25 
Dec. 1, 
May 1, : 30 
Oct. 1, 33 


April 16, 38 
42 


27% 


oudt 
46° 
46° 


*Eight-hour day with time and one-half for overtime. 
Actual wage for 12-hour day on Oct. 1, 1918, became 
49 cents At Feb. 1, 1920, increase, actual rate 
became 53.66 cents. 


In 1912, labor cost per ton of pig 
iron at modern plants of large size 
in the Mahoning valley and surround- 
ing territory commonly was around $1 
per ton. the basis of the 
increased rate of wages, it is not less 
than $3 and more in numerous cases. 
The $3 labor cost per ton of 
said operators to be 


Today on 


iron is 
con- 
had 


by furnace 


servative. Likewise some plants 
more than $1 cost in 1912. 

On the these figures it is 
shown that labor and_ transportation 
cost today alone represent an outlay 
of something like $13.50 per ton of pig 


this before anything is said 


basis of 


iron and 
materials or the usual nec- 


manufac- 


about raw 


essary charges incident to a 
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ton of pig iron in the Mahoning val- 
ley in 1912 and 1920, would appear 
as follows: 

1920 


$10.55 
3.00* 


1912 
Transportation cost 
Labor cost 


$13.55 


*Estimated. 

For a complete production and 
eration cost of pig iron, there is yet 
to be added to these figures the cost 
of ore, coke, limestone supplies, over- 
head, relining reserve, depreciation, in- 
terest on the investment, selling ex- 
pense, taxes, etc. Obviously these will 
vary with different plants but the final 
result would not be much different. 
Lakefront furnaces escape the trans- 
portation charge on ore from lower 
lake docks but against these have a 
longer haul on coke, coal, and some 
other supplies. 

The increased freight and labor fac- 
tor also have their influence on the 
items of furnace expense set aside ovez 
and above materials charged. Because 
greater amount, it been 
necessary to enlarge these allowances 
in corresponding fashion to cover ad- 
ditions to cost. The extended way 
higher costs are brought by charges 
in freight and labor rates is illustrated 
by the readjustments. 


op- 


of this has 


The spread between iron ore prices 
at the mines in 1912 and 1920 is given 
below, the freight by rail to upper 
lake port and vessel from upper lake 
port to lower lake port being elimin- 
ated. The grade of ore compared is 
Mesabi nonbessemer. Other grades are 


in similar proportion. 

1920 
$6.55 
2.31 


$4.24 


1912 
Lower lake prices. ..........0000++90 
Freight to lower lake port 


ees Oe. WE, on occ ce newacases 


the increased prices of iron 
1912 to 1920 are related to 
the increase in labor rates is to b 
seen from the daily for com- 
mon labor paid at the Superior mines 


How 
ore from 


wages 





Comparative Rates on 


—1912 ——— 
Vessel 
dock to dock Total 
$6.50 $1.05 
Gogebic 50 95 
Marquette ... 35 45 80 
Menominee 45 .35 80 


Rail 
mine to dock 


Mesab! ......$0.55 
) 





Ore from Superior 


- - -1920-—-__—_ 
Rail Vessel 
mine to dock dock to dock 
$1.00 $1.24 
85 1.24 
65 1.14 


85 95 


War tax 

$0.07 
.07 
.05 
.05 








turing proposition. This fact is all the 
more striking when it is considered 
that the sum of labor and transporta- 
tion by $1 or more 
the market price in the Mahoning 
valley on basic and No. 2 foundry iron 
in 1912 and exceeds by $1.50 or more, 
the low point of made in the 
Buffalo district at about the same time. 

Reduced to tabular form the figures 
of labor and transportation cost per 


costs exceeds 


sales 


in that period with the dates of change. 
Up to Oct. 1, 1918, a 10-hour day pre- 
vailed. On Oct. 1, 1918 and _ subse- 
quently the basic 8-hour day was ef- 
fective, which resulted in 12 hours pay 
being paid for 10 hours of labor. The 
effect of that the 44 cent 
hourly rate was raised to 48.4 cents. 
On Dec. 1 1920, the hourly rate for 
a basic 8-hour day was raised to 48% 
con- 


this was 


cents with the overtime addition 
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tinued. This caused the actual hourly 
rate for a 10 hour working day to be 
raised to 58.2 cents per hour. The ad- 
vance in 12-hour daily wages from 
1912 to 1920 is 206 per cent. 

The changes in the common labor 
wages per day at the ore mines is as 
follows: 


$1.90 
2.10 to 2.25 


Jan. 
Feb. 


May 

Oct. 

April 1, 1918 

Aug. 1, 1918 

Oct. 1, 

ee ee ern ‘ 
*Basic 8-hour day in effect with time and one-half 

for overtime. 


* 
Ot im me oe CO OO PO DO 2 


Ore operators point out that these in- 
creases have been accompanied by de- 
creased efficiency in per man produc- 
tion, further adding to the labor cost 
per ton of iron ore. 


A recent reduction of 15 per cent in 
wages effective generally Feb. 1 has 
been announced by the merchant ore 
operators. One large operator estimates 
that this cut will mean a reduction of 
28 cents in the cost of producing a 
ton of iron ore. 

Connellsville furnace coke prices 
show an advance of $1.50 per ton be- 
tween the dates of Jan. 1, 1913, to 
Jan. 1, 1920. A comparison of the pre- 
vailing market prices at the ovens on 
48-hour coke on these two dates is as 
follows: 


Jan. 1, 


Advance per 


A similar situation 0f in- 


creased 


greatly 
be found in 
coke by reason of the advanced wages 
at ovens and coal mines. 


labor costs is to 


Likewise it has applied to limestone 
costs. These are reflected 
in market coke and lime- 
stone. 

The present distribution of produc- 
tion expense in pig iron makes clear 
the directions in which substantia] re- 
vision must be expected if costs are to 


increases 


prices on 


be materially reduced and iron prices 
of prewar years restored. A 
amount undoubtedly may 
uted by raw materials 
labor. A movement in this direction 
already is progressing. But it requires 
little emphasis to show that transpor- 
tation cost plus taxes by reason of the 
various and compounded increases in 
the past three or four years has be- 
come the key factor. This 
the inevitable outcome of such rate 
advances, when applied to an indus- 
try of the character of pig iron with 
its tremendous consumption of ton- 
nage materials assembled from long 
distances. Equally important in this 
connection is the fact that rail freight 
(Concluded on page 165) 


certain 


be contrib- 


and some by 


has been 





Experiments on Cupola Malleable 


Cupola Melted Metal Holds Many Points of Difference and Peculiarities in 
Handling When Compared With the Air Furnace Product 
—Annealing Procedure Studied 


INCE the commencement of 
the present century, all the 
branches of the British found- 
have made great 
scientific development, but 
will be agreed that the 
industry in this country 


ry trade 

strides in 
I think it 
malleable 
has shown the least progress. 
Consider the causes which 
ute to this regrettable state of affairs. 
The most potent factor has been the 


ire yn 


contrib- 


spirit of secretiveness which has pre- 
vailed the many firms engaged 
in the industry, and the air of mystery 
with have surrounded 
their This 
gradually is being eliminated, but even 
now there is not that frank co-opera- 
tion which alone tends toward real 
progress. Much of the malleable iron 
casting tonnage which makes up the 
output in Great Britain, is produced in 
small shops. In the Birmingham dis- 
trict a number of malleable iron 
foundries make up an important in- 
dustry although the individual output 
is relatively small. Hampered by their 
small output, they are unable, or un- 
willing, to utilize scientific experiment, 
and it is this inability to co-ordinate 
industry which has re- 
alarming ex- 


among 
which many 


processes. secretiveness 


science and 


tarded progress to an 
tent. Again, the scientific work on 
malleable iron which has been pub- 
lished, is scattered so widely through 
the technical journals and the proceed- 
ings of various technical societies, as 
to make it quite a task to find just 
what work has been done. 

Therefore, malleable iron is looked 
upon with a certain amount of sus- 
picion. It is to be hoped that the re- 
cently formed Malleable and Cast Iron 
will change this 
state of affairs, place the mal- 
leable iron industry in Great Britain 
in at least as important a position as 


Research association 


and 


it occupies in America. 

At the works which I represent, ex- 
perimental work on malleable iron has 
been conducted regularly for years. 
Much of this has been routine work; 
some has been on purely experimental 
The details which I give here, 
do not represent the only work which 
has been carried out, nor, on the other 
hand, do they represent all the work 


A paper presented at a recent session of the Bir- 
mingham branch of the Institution of British Foundry- 
men. The author, F. H. Hurren, is connected with the 
Rover Co., Ltd., Coventry, England. 


lines. 


BY F. H. HURREN 


conducted. Many of these experiments 
have been repeated several times, and 
these are only typical examples. They 
have been carried out under ordinary 
works conditions entirely, and not un- 
der purely laboratory conditions. All 
mixtures melted in the 
cupola, all annealing conducted either 
in the works annealing furnaces, or in 
a smaller furnace specially installed in 
the foundry for experimental purposes. 
Temperatures have been taken by a 
thermocouple, of the type fitted as 
standard in our annealing ovens, and 
in most conjunction with a 
thread recorder. 


have been 


cases in 


The analysis of three samples fol- 
lows: 

2 3 
Per cent Per cent 
1.60 1.25 
0.78 0.61 
0.82 0.64 
0.59 0.56 
0.30 0.22 
0.08 0.09 
0.05 0.05 


Per cent 
Total carbon 2 33 
Comb. carbon 
Graphite 
Silicon 
Sulphur 
Phosphorus 
Manganese 


All of were cast out of the 
same shank, in the same flask, and 
were identical in size and shape. The 
iron melted in the cupola from 
a mixture of 25 per cent spotted white 
pig, 25 per cent gray pig, and 50 per 
cent from 


these 


was 


scrap and sprues previous 
cases. The samples 
separate pans in a 
parts of black ore to one part of red. 
All the pans 
nace together 
1000 degrees 
24 hours, and then maintained 
temperature. Sample No. 1 
moved from the furnace after standing 
72 hours at 1000 degrees Cent; No. 2 
after 96 No. 3 after 120 
hours. on the hard side, 
quality. 


were packed in 


mixture of six 
were placed in the fur- 
which was heated up to 
Cent. a period of 
at that 
was re- 


over 


and 
was 


hours, 
No. 1 
and not of good 
Nos. 2 and 3 both were 
machinable, and it was impossible, in 


machining 
soft, easily 
ordinary machine-shop practice to de- 
tect any appreciable difference. You 
will notice the marked differences in 
the total carbon and in the combined 
carbon content. In samples Nos. 2 
and 3 the proportions of combined and 
free carbon are almost the same, and I 
have noticed many times, that where 
the free carbon equals the combined 
carbon, no matter what the percentage, 
a good soft, machinable iron results. 
The following table gives analysis of 
two samples, identical in composition 
when cast, annealed for the same 
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length of time, and at the same tem- 
perature, namely 120 hours at 980 de- 
grees Cent., slowly cooled during 24 
hours to 900 degrees Cent., and then at 
a slightly quicker rate. 


5 
Per cent 
2.09 
0.98 
1.11 
0.74 
0.28 
0.07 
0.09 


Per cent 
1.61 

. 0.57 
1.04 


Total ca bon 
Comb. carbon 
Graphite 
Silicon 
Sulphur 
Phosphorus 


Manganese 0.09 


The variable factor in this 
the packing medium. No. 4 was packed 
in a.mixture composed of six parts 
of black ore to one part of red ore. 
No. 5 was annealed in this mixture 
of ore to which 20 per cent by volume 
of common washing soda had been 
added. Both resulted in soft castings, 
with the favor of No. 4. 
This, as you will contains 
total carbon, and considerably less 
combined carbon than No. 5, I do not 
recommend washing soda as an addi- 
tion to the annealing owing to 
the great difficulty of cleaning the cast- 
ings. The caused the ore to 
cake, and it required considerable ef- 
fort to get the castings out of the 
annealing pan, 

The results obtained after the intro- 
duction of 


case was 


balance in 
less 


see, 
ore, 


soda 


the mal- 
leable iron are shown in the following 
table: 


steel scrap into 


> 


6 
Per cent 

Total carbon : . 3.25 
Comb. carbon . 0.83 
Graphite ~- 1.42 
Silicon . 0.99 
Sulphur 0.25 
Phosphorus 0.08 
Manganese 0.28 
The mixtures 

cupola, No. 
60 per cent gray malleable pig, 20 per 
cent spotted white pig and 20 per cent 
the 
No. 7 
50 per cent gray pig 
25 per cent each spotted white pig 
steel scrap. Both 
nealed in the same pan, and the treat- 
ment was 40 hours heating up to 950 
Cent., when the temperature 
maintained at that point 
100 followed by 
Both samples gave good re- 
so far as I can see there 
difficulties in using 


Per cent 


were melted in 


6 being an admixture of 


ends 
ad- 
and 
and 


steel scrap in form of short 


from bars. consisted of an 


mixture of 
were 


samples an- 


degrees 
was for a 
further 
cooling. 
sults, and 
are no practical 
steel scrap. 
Further experiments 
connection with the 


hours, slow 


were done in 
introduction of 
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steel scrap, and the following table 

gives the analysis: 
8 9 

Per cent Per cent 
2.83 2.96 
2 68 2.51 
015 0.45 
0.64 1.03 
0.25 0.22 
0.07 007 
0.24 ; 


Total carbon 
Comb. ¢a.bon 
Graphite 
Silicon 
Sulphur 
Phospho. us 


Manganese 


0.2; 


Sample No. 8 was cast from a mix- 


ture of 25 cent gray pig, 50 per 


and 25 


per 
cent spotted white per cent 
sprue and scrap from a previous cast. 
No. 9 per 
grey pig, 16 spotted 
and 34 

samples 


the 


Sample was cast from 50 


cent per cent 


white cent steel scrap 


Soth 


per 
together 


but 


were annealed 


previous experiment, 
the 


degrees 


as in 
furnace after 6° 
Cent. As 
analysis, 


withdrawn from 
at 950 
be imagined 


may 
both 


hours 
from the 
were hard, due chiefly to the shortness 
of t'me allowed for heat treatment. 


SAMPLE A SHOWS CEMENTITE STRUCTURE 
FROM WHITE IRON—X 75 DIA 


FIG. 1 
DIFFERING 


No. 8 un-machinable, 
No 


spec d 


practically 
9 could be turned or drilled at 
The No. 9 


being the softer, lies in its higher sili 


was 
but 


s'OW reason for 


con content, and is not due in any 


measure to the presence of steel scrap 
I have proved to my own satisfaction 


that malleable pig will take up to 25 
per 


cent steel without detri 


the silicon content of 


mixture is not allowed to 


ment, provided 
the 
fall 

In evidence of 
the 


resultant 


below 0.65 per cent. 


this, 
mixtures 


further samples 


of castings in just men 


tioned were annealed for 96 hours at 


950 degrees Cent., after a heating per‘od 
of 40 hours, and slowly cooled. Analy 
these samples are gi 


table: 


s¢cs ot 


following 
10 

Per cent Per cent 
Total eee ia i 2.55 
Comb. car ‘ m3 79 
Graphite : 3 : 76 
Silicon — } 09 
Sulphur oe 22 
Phosphorus cr.” 07 
Mangane e a 2 29 


You both 
large percentages of free carbon, name 
ly 1.63 and 1.76 per cent, against 0.15 
0.45 the 


will observe now contain 


and per cent after short an 
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Both 


easily 


annealed, soft, 
One 


this 


were well 
machinable. 


neal. 
and peculiar 


and has occur- 


red in other experiments of the same 


fact is noticeable, 


ordinary mixture (con- 


nature. In the 
taining no steel) the 
the 


the 


total carbon was 


after the short 
anneal, 2.83 


In the steel 


practically same 


anneal and long and 
2.86 per cent respectively. 
mixture there is a considerable diminu- 
tion of total 


neal, viz, 2.55 per cent against 2.96 


carbon in the long an- 


per cent in the short anneal. 


The analyses of samples used in an 
the variable 


experiment in which 


the 


was 
packing medium follow: 

12 13 15 
Per cent Per cent Per cent 
1.8% 2.30 2.30 
0.83 1.00 1.09 
1.00 1.30 1.21 
0.64 0.60 0.61 
0.32 0.32 0.33 
0.10 007 0.10 
0.15 0.15 0.17 


Total ea bon 
Comb carbon 
Graphite 
Silicon 
Sulpbur 
Phosphorus 
Manganese 


All samples were cast from the same 
shank of metal, annealed for 120 hours 
at 950 degrees Cent 
period of 38 
mixture of 


after a heating up 
No 
parts of 
No. 13 was packed 
No. 14 was packed 
in black sand from the foundry floor; 
No. 15 in black 
to which had part of 
fine red annealing ore these 


free 


12 was packed 
black 


hours 


na SiX ore 


to one part ot red; 
in coarse coke dust; 
and two parts of sard 
added 

All 


clean and 


been one 


ples came out from 


adhering packing, with 
No. 15, the packing 
of which had caked slightly, but came 
clearly the No 


12 was undoubtedly the best ma!lecable, 


scale or 
the exception of 


away from casting. 


and most easily machinable, but little 
fault could be thy 
No. 14 being, if anything, the hardest. 
The total the material as 


cast, was 3.3 per cent, so that all suf 


found w'th thers, 


carbon in 


carbon, but 


packed 


elimination of 
that 
mixture. 


tered an 


none so in the 


great as 
standard ore 

During the ordinary run of foundry 
work it happens usually that the 
molders 
the 
cleaned and stacked in the 


ing packing. In 


are several days in front of 


annealing ovens, and castings are 


yard await- 
these 


wet weather 


February 15, 1921 


other and the third 


lot, after sandblasting, left 


lot sand blasted; 
t 


in a damp 


place until quite rusty. These all were 
packed in the same pan, and annealed 
for 91 hours at 950 degrees Cent. Re- 


sults are given in the following table: 
16 17 18 
Per cent Per cent Per cent 
2.20 2.28 2.21 
1.10 
1.11 
0.94 
0.29 
0.07 
0.16 
162 


16 was brushed, No. 17 
No. 18 rusted 
The sandblasted casting, 


and 


Total carbo ‘ 
Comb. carbon aciweewenn Gee 0.61 
Graphite ... eer 1.67 
Dn cissdenedendécal ae 0.93 
er vy. 0.27 
Phosphorus 0.06 0.06 
Manganese 0.16 0.16 
trinell 157 153 

Sample No. 
sandblasted, and after 
sandblasting. 
No. 
ily machinable. It 
highest total 
The rusty casting 
free carbon, and the highest combined 


most eas 


the 


carbon 


17, was the softest 
also conta‘ns 
carbon and free 
shows the lowest 


carbon. These results were so peculiar 


SAMPLE B HAS SLIGHT TRACES OF FREE 
DIA 


FIG. 2 
CARBON BUT IN SMALL POINTS——-X 75 


that they were repeated several times. 


batch is shown in the fol- 
Sample No 


sandblasted, 


\ further 
table, in which 

No. 20 

rusted after sandblasting: 
19 20 21 

Per cent Per cent Per cent 

2.20 1.87 

0.60 1.14 

1.60 0.73 

0.61 0.60 

0.28 0.28 

Phosphorus 0.06 0.07 
Manganese ee ee 0.15 0.14 
Brinell .... 207 196 202 


lowing 
19 was brushed, 
and No. 21 


fotal 
Comb. carbor 
Graphite 
Sliicon 
Sulphur 


earbon 





Yield point 
Pounds per sq. in 
40,185 
41,395 
40,476 
45,270 
42. 380 
45,293 





Results of Tensile Tests on Low-Silicon Ircens 


Max. stress 
Pounds per sq. ir 


Elongation 
Per cent on 1%” 
61,465 oo 
67.693 § 

60,032 
65,587 
58.240 


55,462 








castings are liable to and it 


the 


rust, oc- 


curred to writer to determine if 


rust had any effect on the annealing. 


\ number of samples were cast, and 
lots. lot was 
with a wire brush; an- 


divided into three One 


brushed clean 


The annealing was varied somewhat 
n this experiment, being over a period 
of 61 hours at 950 degrees Cent., fol- 


lowed by several hours slow cooling 


to 800 degrees Cent., after which the 


furnace was reheated to 950 degrees 
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Cent., and maintained at that tempera- 
ture for a further 71 hours. Here 
again you will notice that the sand- 
blasted casting, No. 20, contains the 
highest total carbon and free carbon; 
but in this experiment, the brushed 
casting, No. 19, contains the lowest 
free carbon and the highest combined 
carbon. It appears from this that cast- 
ings cannot be too clean at time of 
packing, and the best results are ob- 
tained where it is possible to use the 
sandblast. 

During certain periods, we 
much troubled with accumulations of 
low silicon pig, (0.4 to 0.5 per cent), 
and the fact that we had little or no 
malleable pig of higher silicon to mix 
with it. In consequence, some diffi- 
culty was experienced in annealing. In 
our yard there was a fairly large quan- 
tity of an Coast hematite pig, 


were 


East 


SAMPLE C€ IS PEARLITIC AND SHOWS FREE 
DISTRIBUTED—X 75 DIA. 


FIG. 3 
CARBON EVENLY 


averaging about 3.7 per cent silicon. 
Varying quantities of this was mixed 
with the white pig, and samples and 
test-bars cast. The analyses of these 
samples, No. 22 with 10 per cent hem- 
atite added, No. 23 with 7% per cent, 
and No. 24 with 6% per cent, follow: 
22 23 24 

Per cent Per cent Per cent 
Total carbon 2.26 2.12 
Comb. carbon y 0.88 0.84 
Graphite 2 1.38 1.28 
Silicon 05 0.70 0.61 
Sulphur 5 0.26 0.28 
Phospho-us 0.16 0.07 
Manganese 0.09 013 


All these were melted in 
the cupola, and the various samples 
then annealed together in the same 
pan. All gave remarkably good speci- 
mens of malleable iron, of good 
chanical properties. 


mixtures 


me- 
Results of tensile 
tests are given in the accompanying 
Table I. From this you will readily 
see that no fault could be found with 
these mixtures. We have made many 
tons of malleable from the 
mixture containing 7% per cent hema- 
tite. 

I now wish to give details of a series 
of experiments. For this 


castings, 


particular 
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series, four types of test castings were 
made, all of them being 1 x 1% inches, 
but of different thicknesses. No. 1 
casting was %-inch thick, No. 2 was 
4-inch thick, No. 3 was %-inch thick, 
and No. 4, l-inch thick. A large num- 
ber of each of these were made, care 
being taken to ensure all being cast 
from the same shank. Three batches, 
each consisting of one casting of each 
thickness, were made up in annealing 
pans, each batch being in a separate 
pan. These batches I[ have called 
A, B and C, and the individual castings 
numbered 1 to 4. The oven containing 
the first three batches was lighted, and 
raised to 950 degrees Cent. The temper- 
ature was maintained at this point with 
as little variation as possible for 72 
hours, when batch A was removed, al- 
lowed to cool fairly rapidly, but the 
castings not removed from the pan until 
quite cold. The furnace temperature 
was then reduced very gradually during 
18 hours, until it reached 800 
Cent. Batch 2B then 
treated the same as A. The furnace was 
then cooled off to 600 degrees Cent. 
during four hours, when the heat was 
shut off, and batch C left in the furnace 
until quite cold. Consider the resultant 
The analyses of batch A fol- 


degrees 


was removel an 


castings. 
low: 
BATCH A 
A2 A3 Ad 
Percent Percent Per cent 
Total carbon 2.08 2.84 2.18 
Comb. carbon .... 2.7% 2.02 2.78 210 
Graphite 0.06 0.06 
Silicon 0.68 0.69 
Sulphur 0.26 0.24 
Phesphorus 0.05 0.05 
Manganese ee | 0.13 0.14 
Brinell 262 255 241 
As you may imagine, all of these were 
hard, but several curious points arise. 
No. 1, which was %-inch thick, does 
not lose nearly so much total carbon 
as No. 4, which was l-inch thick, yet 
No. 2, thick, loses 
much more than the sample 
No. 3. The amount of carbon is 
practicaliy the same in each one. I 
have included the Brinell number, al- 
though I came to the conclusion long 
ago, that the Brinell 
ings. Strange to. say, 
which the lowest 
should be the softest, 


which was %-inch 
34-inch 
free 


Is no use on Ccast- 
the sample 
Brinell, 


contains 


and 
the 


shows 


highest percentage of combined carbon. 


to batch B, the analvses 
the 


Passing on 


for which follow, much same re- 


shown. 


BATCH B 


Bl B2 B3 Bi 
Percent Percent Percent Per cent 
Total carbon .... 1.44 2.48 2.68 2.62 
Comb. carbon .... 1.37 2.40 2.57 
Graphite 0.08 O11 
Silicon 0.73 0.74 
Sulphur 6.25 0.25 
Phosphorus 0.05 0.06 
Manganese 013 0.13 
B-inell 228 


212 


sults are 


0.06 
0.14 


255 

The free carbon is slightly higher, 
and here again, the lowest Brinell is 
recorded by the sample having the 
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highest percentage of combined carbon. 
No. 1 is rather peculiar in showing a 
low total carbon, much lower than any 
in the preceding analyses. 

The results of 


are as follows: 
BATCH C 
cl C2 C3 c4 
Percent Percent Percent Per cent 

Total carbon - 2.44 32 2.66 
Comb. carbon .... 2.5 2.! 2.60 
Graphite 0.06 
Silicon i}. 7 0.70 
Sulphur 3 0.23 
Phosphorus f 0.07 
Manganese 1 : 0.13 
EE suseossae & 223 241 


analysis of batch C 


similar to those 
All the samples in 
difficult to 
This is only to be expected 


These figures are 
we have just seen. 
each batch were hard, and 
machine. 
from the short heat treatment. 
Further batches of samples from the 
same cast were taken as before, packed 
in the same strength of ore, and placed 


BROKEN 
DIA 


FIG. 4—SAMPLE D SHOWS CEMENTITE 
DOWN AND APPEARS SIMILAR TO B—X 75 


These 
The 


degrees 


furnace. 
and F., 

950 
maintaining 


for 72 


annealing 
batches I have called D, FE 
furnace was 
Cent., and 

steadily at 

hours as in the previous 
it was kept at this temperature 
18 hours, then cooled to about 850 de 
grees Cent., and allowed to remain at 
or below this 
hours. The temperature then 
raised again to 950 degrees Cent., kepx 
at this for another 18 hours, and 
cooling process repeated. This treat- 
ment was carried out for a third time. 
giving a total heat treatment of 72 
hours, out of which 54 hours were at 
900 degrees to 950 Cent 
18 hours’ below degrees 

when batch D and cooled 
as in previous test. The furnace tem- 
perature was then dropped slowly to 800 
degrees Cent. during 18 hours, and 
batch E removed. The furnace was 
cooled down to 600 degrees Cent. in 
four hours, when the heat was cut off, 
batch F being left in the furnace until 
cold. In these two series of experi- 
ments, the batches which should be 


in the 


raised to 
instead of 
this temperature 
experiment, 


for 


temperature for six 


was 


the 


degrees and 
900 


removed 


Cent., 
was 
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strictly comparable are A and D, B and 
E, C and F, as each of these pairs have 
had the same length of treatment. 
Analyses of batch D are given as fol- 
lows: 
BATCH D 
D1 D2 D3 D4 
Percent Percent Percent Per cent 
1.56 250 2.07 2.81 
1.48 2.44 1.97 
0.06 0.10 
0.75 0.75 
0.25 
0.07 
0.12 


255 


Total carbon 
Comb. carbon .... 
Graphite 

Silicon 

Sulphur 
Phosphorus * 
Manganese 

Brinell 


All the castings were hard and diffi- 
cult to drill. The loss of total carbon 
does not appear to be influenced by size, 
as No. 3 loses much more than No. 2. 
These figures are similar to those shown 
for batch A. 

Details of batch E are given as fol- 
lows: 

BATCH E 
E3 E4 
rent Percent Per cent 
9 


«J 


ad 
o 


1.67 
1.29 


Total carbon 
Comb. carbon .... 
Graphite 

Silicon 

Sulphur 
Phosphorus 
Manganese 

Brinell 


wew@enrwown-- 


9 
3 
2 
0 
1 
0 


,Sescocr 


to 


Af OnMwmoorr, 
SKonusSo 


These castings were much softer than 
batch D, and as you will see, contain 
quite appreciable quantities of free car- 
bon. The results differ materially from 
those given for batch B. 

The results on batch F are as follows: 


BATCH F 
‘1 F2 F3 F4 
Percent Percent Per cent 

1.99 2.58 2.72 
1.11 1.35 1.43 
0.88 1.23 1.29 
0.70 0.70 0.68 
0.23 0.23 0.23 
Phosphorus 0.08 0.08 0.08 
Manganese 0.11 0.12 0.13 
Brinell i 196 187 196 


All these samples reasonably 
soft, and machined freely. Again there 
are considerable percentages of free car- 


Per cent 
2.46 
. 1.20 


Total carbon 
Comb. carbon 
Graphite 
Silicon 
Sulphur 


were 


CONSIDERABLE 
DIA 


INDICATES 
PRESENT—X 75 


SAMPLE E 
FREE CARBON 


bon; also further evidence that elimina- 


tion of carbon does not appear to be 
governed by size. 

None of the samples was a perfect 
specimen of malleable iron, owing to the 
the heat treatment 


shortness of given. 
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As batches C and F are strictly com- 
parable, I have put them side by side for 
convenience as follows: 


Comparing Batches C and F 
c3 F3 c4 F4 
Per cent Percent Percent Per cent 
2.66 2.58 2.38 2.72 
2.60 1.35 2.28 1.43 
1.23 0.10 1.29 
0.70 0.68 0.68 
0.23 0.23 0.23 
Phosphorus 0.08 0.08 0.08 
Manganese : 0.12 0.13 0.13 
Brinell ; 187 255 196 


Notice the marked difference in 
carbon between C3 and F3, also between 


Total carbon 
Comb. carbon .... 
Graphite 

Silicon 

Sulphur 


free 


FIG. 6—SAMPLE F SHOWS AREA OF FERRITE WITH 
SEGREGATIONS OF FREE CARBON—X 75 DIA. 


C4 and F4. It would appear from this, 
and also from many other experiments 
on the that it is 
able to maintain a rigid temperature dur- 
ing annealing, nor to vary only within 
Lowering temperature at 


same lines, not desir- 


narrow limits. 
certain times during the process of an- 
nealing seems to favor the decomposition 
of carbide, and the liberation of free 
carbon. I should like to emphasize ong 
other point from these experi- 
ments and that is the necessity for slow 
cooling. Evidence of this is supplied by 
the differences in composition of batches 
D and F, and I have had many other 
instances. Many annealers pull down the 
front »wall of an oven as soon as the 
last fire has burned off, and expose the 
while they are at a 


In my opinion this 


arising 


pans to cold air 


bright red heat will 
undo a great deal of the good done dur- 
ing the annealing process. I prefer to 
the front wall or door up, until 
have cooled to a black heat. 


in cooling down slowly is 


leave 
the pans 
Time 
not time wasted. 

Before concluding, I will give a brief 
of the micro-structure of repre- 


spent 


survey 
sentative samples from each batch. 
been polished, etched 


under 


have 
acid, 


Samples 
with picric and examined 
the microscope. 

Sample A, Fig. 1, shows a cementite 
structure, but differing from that of 
white iron, and no free carbon is ap- 
parent. 

Sample B, Fig. 2, shows slight traces 


of free carbon, but in small points rather 
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than in aggregates; the structure is main- 
ly pearlite, but cementite stiil is evident. 

Sample C, Fig. 3, Free carbon is more 
evident, yet still appears to be distrib- 
uted The structure is mainly 
pearlitic. 

Sample D is shown in Fig. 4. This is 
quite different from A, the cementite 
having broken down, and the structure 
being chiefly composed of pearlite. This 
sample approximates more to the struc- 
ture of sample B. 

Sample E, Fig. 5, shows considerable 
free carbon present, especially near the 
surface, but evenly distributed ¢ither 
in small pin-points or nodules, or else in 
fine lines. This section shows a 
skin of ferrite which off 
an area of pearlitle, containing traces of 
cementite. 

Sample F, Fig. 6, shows a consider- 
able area of ferrite with patches or se- 
gregations of free carbon. This fer- 
rite extends to some depth; toward the 
center the structure changes into pearlite 
and cementite. 


evenly. 


also 


shades into 


Foundry Supply Company 
Is Organized 


The Steel Mill & Foundry Supply 
Co., San Francisco, with branch offices 
and yards at South San Francisco, 
Oakland and Los recently 
organized to deal in 
pig iron, coke, ferroalloys 
and refractories for rolling mill and 
foundry use. I. L. Ward, former pur- 
agent for the Pacific Elec- 
railroad number of other 
manager of the 
company, W. A. Letcher, 
vice president of the North- 
western Sheet & Metal Products Co., 
Seattle, is secretary and _ treas- 
urer. Directors are: C. P. Burgess, 
Pacific Coast Steel Co., San Francisco; 
W. L. Booth, Judson Mfg. Co., 
Francisco; D. H. Botchford, Columbia 
Steel Co., San Francisco; Reese Lle- 
wellyn, Llewellyn Iron Works, Los 
Angeles, and A. C. Denman Jr., South 
California & Steel Co., An- 
geles. 


Angeles, 


was scrap iron 


and steel, 


chasing 
and a 
is general 
and 


tric 
companies, 
new 
former 


Inc., 


San 


Iron Los 


Acquires Crane Business 


The Toledo Crane Co., 
the 
Bridge 
the 
records of all 


3ucyrus, O., 
crane busi- 
& Crane 


patterns, 


has acquired 
ness of the Toledo 
Co., Toledo, and with it 
drawings and 
built during the past 11 
latter company. Repair or 
ment parts or duplicate cranes will be 


recently 


cranes 
the 
replace- 


years by 


supplied by the new organization. 


Weightman & Steigely, 406-21 North 
La Salle street, Chicago, desire catalogs 


of foundry and industrial equipment. 





Melts Gray Iron With Natural Gas 


Casting Company Discovered That Iron Could Be Melted in the Same Type 
of Furnace as They Were Using for Brass Melting—Oil Used 
for Fuel When Gas Can Not Be Secured 


HEAP melting requirements 

are met for the great ma- 

jority of gray-iron foundries 

by the cupola, and this melt- 
ing medium also produces a satisfac- 
grade of metal for nearly all 
classes of work. However, there are 
occasional exceptions both as to quali- 
ty and cost. In some cases the air 
furnace is substituted for the cupola 
to produce an iron lower in carbon 
and sulphur than can be secured from 
the cupola as well as to give a large 
body of hot uniform metal. More re- 
cently the electric furnace has been 
iitroduced into a few gray-iron found- 
ries to produce a superheated metal 
sulphur and comparatively free 
from oxidation and slag _ inclusions. 
Both of these processes produce a 
metal of high quality but have some 
disadvantages for the foundry which 
wants a high quality and has only a 
limited output. The air furnace has 
not established itself to any great ex- 
tent in units much below 10 tons ca- 
pacity, while for melting only a few 


tory 


WwW in 


FIG. 1—THE TWO 1-TON FURNACES USED FOR MELTING IRON STAND IN 


WAAL 


| Benes of an efficient means for 

melting small amounts of gray 
iron has kept many firms from es- 
tablishing their own foundries. How 
this problem has been solved by the 
Homestead Valve Mfg. Co., Pitts- 
burgh, will be of interest especially 
as this company has succeeded in 
melting gray iron with natural gas 
without regenerating either the gas 
or the air. 


ton a day, the electric furnace would 
be rather expensive, both as to oper- 
ating and first cost of installation. Ex- 
pense of melting small heats also is 
increased in the cupola as just as 
much coke is required on the bed, 
whether one or 20 charges are melted 
and the expense of preparing it for 
the heat is the same in both such 
cases. 

These points are considered by the 
Homestead Valve Mfg. Co., Home- 


IS USED ON THE SAME DAY 
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FRONT OF THE BRASS FURNACES—ONLY ONE OF EACH 


Pa., which is melting 1 to 3 
tons of gray iron a day for valve 
castings which require a close grained 
metal that will withstand high hy- 
draulic pressure. Fifteen years ago 
the company started to make brass 
castings in a Schwartz furnace made 
by the Hawley Down Draft Furnace 
Co., Easton, Pa. Later a second fur- 
nace of the same size was installed 
and occasional heats of semisteel were 
made. The quality of the semisteel 
produced was so good that the com- 
pany decided to install two l-ton fur- 
naces of the same type for 
iron and semisteel. With the 
tion of these furnaces the company be- 
gan to make all of its own ferrous 
as well as nonferrous castings. 

All four furnaces now are located 
in a new furnace house built at an 
angle between the two molding depart- 
ments. A view of the furnace room 
may be seen in Fig. 1, which 
the two l-ton furnaces in the 
ground. The two smaller furnaces 
are almost directly behind the large 


stead, 


melting 
installa- 


shows 
fore- 


KIND OF FURNACE 
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FIG. 2—SLAG IS 


TO SUPERHEAT 
ones. Only one furnace of each size 
The 
heat of 
upward 
the fur- 


is used on any one day. furnace 


to the left is iron 
the flames are 
pass the stack 


The furnace to the right shows 


melting a 
and directed 


and out above 
nace. 
the charging door open. Large hand 
wheels geared to the furnaces are used 
them 


for tilting 


When the first 
stalled, fuel oil was used as a melting 
but 


furnaces were in- 


medium, about five years ago 


natural gas was tried and found to 
after the 


give satisfactory results 


modified. 
when 


tuyeres had been slightly 


Now 


be had in 


natural gas is used it can 


otherwise 
Some 


sufficient. volume, 


the furnaces are heated with oil 


days only one heat is made while as 
many as three heats are cast on other 
days. Of course more fuel is required 


per ton when only one heat is melt- 
illustrated by 
On the 
pounds 
feet of 
cubic 
The 
heats 6430 
pounds of iron were melted with 20,700 
at the rate 
per ton of 


ed in a day. This is 
the 


first 


days. 


1911 


two 
heat of 
11,000 cubic 
rate of 11,513 
of metal. 
totaling 


records for 


day, one 
melted with 
the 
per 
three 


was 
gas, or at 
feet of 


gas ton 


second day 
cubi¢ feet of gas, which is 
of 6438 cubic feet of gas 
Records of the 
period 


metal. use of oil 
from 
per 


iron 


when 
heats were melted 
40,034 pounds of 


over an extended 
three 


that 


one to 


day show 


PULLED OFF THE CHARGE WHEN 
THE 


HOT ENOUGH 
FURNACE Is 


TU POUR AND THE 
TILTED WITH 


IT IS NEARLY 
METAL—THE 
neltcd with 


that 
gallons of oil were required to melt a 


1860 gallons of oil 


t 1 


his indicates approximately 93 


ton of iron. However, had the furnace 
been worked to its capacity, and three 
taken off 


figure would have been 


heats been each day this 


reduced mate- 
Blast is furnished by a blower 


the P. H. & F. M. 
Ind 
usually consists of 
iron, 40 per 
10 per cent steel 
that sand 
and so 
no effort is machine- 
pig the sprues 
cleaned before being charged into the 
From 2% to 2% hours are 
for the Just before 
it is ready to pour the slag is skimmed 


rially. 
manufactured by 
Roots Co., Connersville, 


The 


50 per 


charge 


cent pig cent 


gray-iron scrap and 


been found 
the 


made to 


scrap. It has 


does not injure furnace 
secure 
cast iron, nor are 
furnace 
required heat 
off into a steel skip as shown in Fig. 
2, then the blast is put on for 10 

Coming in direct contact with 
the 


heats 


minutes 


the after slag 
the 


pouring 
must be 


metal as it does 
the 


temperature 


is removed, flame soon 


metal to a for 
Here, 
watched 
the 
percentage of 


too, is a point which 


while operating this furnace, 


for if flame is oxidizing a large 


the iron will be oxi- 
dized and if there is a large excess of 
gas the flame will not be of sufficient- 
ly high temperature to make the metal 
hot 


taught 


However, experience has 
to keep the 


enough 


the melter how 


BLAST IS THEN 
A LARGE 
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PUT ON FOR 10 MINUTES LONGE: 
HAND WHEEL 


the loss of metal, 
including the sand adhering to the pig 
iron only 4 cent, 


or not more than is lost in the cupola 


flame neutral, and 


and scrap 1s per 


favor 
gas fuel 


Melting conditions also low 
sulphur the 
does not contain appreciable amounts 
of this the tendency is 
to remove a slight amount of sulphur 
gain it. This keeps 
sulphur in the 


because natural 


element and 
than to 
the 


which 


rather 
down amount of 
low as 
Variation flame 
will modify the oxidizing effects dur 


metal sometimes is as 


0.025 per cent. in the 
ing the melt but this can be avoided by 
a_ skilled Approximately 0.30 
per and the same 
are lost, while 
reduced 0.20 to 


melter 
cent of silicon 
amount of 
the total 


0.40 per cent. 


manganese 


carbon is 


The analysis of the pig iron report 
checked by the 
uniform product 
can be secured from the furnace. The 
finished metal usually contains slightly 
over 2 per between 0.93 
and 0.05 sulphur; 0.30 per 
cent phosphorus; 0.80 per cent man- 
3.20 per cent carbon. The 
is close grained and will show 
a tensile strength between 30,000 and 
36,000 pounds per square inch. Fig. 4 
illustrates the characteristic microstruc- 
the cast iron made in this 
process. This sample contained 1.73 
per cent silicon, 0.036 per cent sulphur 


furnace is 
that a 


ed by the 
company so 


cent silicon; 


per cent 
ganese, and 
metal 


ture of 
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).302 per cent phosphorus, 0.97 per 
cent manganese, 2.41 per cent graph 
ite, and 3.26 per cent total carbon. 
The 
much the 
ing iron, 
differences. 


are operated 
same as the furnaces melt- 
but there are a few minor 

In the first place a smaller 
these is 
These b'ow- 


brass furnaces 


blower is used and one of 
located near each furnace. 
ers are the No. 4 manufac- 
tured by the Maxon Furnace & Engi- 
neering Co., Ind., and are 


equipped with a l-horsepower motor. 


Added in 


blower 


Muncie, 


Furnace 


Zine 


While the 
500 pounds capac ty, seldom less than 


furnaces are rated at 
600 pounds is melted in a charge and 
sometimes as much as 1000 pounds is 
melted at one time. Usually six heats 
day. It requires 50 
melt the some 
is consumed in 
harging. Red 

position, 85 per 
tin, 5 per 
is usually made 


ire made each 


minutes to heat, then 
pouring and re- 
the com- 
copper, 5 
and 5 
The cop- 
charged at first 
vith a flux. The zinc is added in 
the furnace with the phosphor-copper 
vhen the heat is ready to pour. The 
one of the fluxes sold 
or consists of broken 


time 
brass. of 
cent per 


cent cent lead per 


zinc 
per, tin and 


ent 
lead are 


lux is either 


on the market 


rucibles put in for the slag to cling 
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to and mixed with common salt to 
flux the alloy. The flux has been 
found desirable to keep the metal and 
ladles clean. 

After the heat has been on 30 min- 
utes the furnaceman agitates the metal 
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FIG. 4—-MICROGRAPU THE STRUCTURE 


OF THE 


by rocking the furnace back and for- 


four or five times five 
This helps to make a more 
the and 


absorbing heat 


ward every 
minutes. 
mixture of metal 
the 
When it is thought that the 


metal is ready to tap, the temperature 


thorough 
to wash lining, 


from it. 


made by 
Phila- 


equipped 


is taken with a 
the 
delphia. 
with a 
of two 
gether 
end. 


pyrometer 
Co., 
pyrometer ts 


Thwing Instrument 
Chis 
consisting 
twisted to- 
the 


cou- 


base-metal couple 


wires which are 
fused at 


the 


being 
sixth 


instead of 


About every time 


141 


ple is used the ends of the wires which 
were put into the both must be 
broken off and a new junction made. 
To provide for this a spoo! of each kind 
the 

lasts 


metal 


of wire is furnished w-th 
ter, and the 
all the wire on used. 
The use of the pyrometer has proved 
found that 
the metal as 
furnace is no 


pyrome- 
thermocouple until 
the spools is 


beneficial and it has been 
the 
it comes from 


2100 
than 2250 degrees 


when temperature of 
the 


degrees 


lower 
higher 
trouble 
castings. 


than Fahr., nor 
little 
porous 


Low 


meter 


Fahr., 
with 
Melting Loss 
the 
the 
temperature is 


is experienced 


Fig. 3 shows taking tre 


temperature of metal before 
ing. This indicated on 
the instrument the box be- 
side the melter, but is not automatical- 
the melter 
notes the 
ing the 

before tapping so the latter may check 


pour- 
shown on 


ly recorded. However, 
the 


sheet 


temperature on charg- 


and notifies foreman 
the temperature readings made by the 
Knowing 
likely to be 
furnaceman is 
the 


furnaceman if he desires 
that 


checked 


readings 
the 


record 


his are 
careful al- 
ways to 
rectly. 
As with 


loss 


temperature cor- 
the 
the 
but it 
seldom 


melting iron melting 


will be excessive if flame 


is not regulated properly, has 


been found that this great'y 


. 3—THE TEMPERATURE OF THE BRASS IS DETERMINED BY AN INDICATING PYROMETER BEFORE THE HEAT IS TAPPED—WITH THIS METHOD OF 
HEAT CONTKOL THE AMOUNT OF POROUS CASTINGS {8S MATERIALLY REDUCED 





FIG. 5—BRASS IS POURED INTO MOLDS WHICH 


REVOLVING 


which is the av- 
One of the impor- 


exceeds 2% per cent 
erage melting loss 

tant items of expense in operating these 
furnaces is the lining. While a lining 
the brass furnace 
after 75 heats of 
The furnaces have 
fireclay and silica 
sand, and the side walls are lined with 
The lin- 
heat 


will last a year in 


it must be renewed 


iron are melted. 


a bottom made of 
a firebrick of a special form. 
is patched after each where 
fireclay and a high tem- 


ing 
needed with 
perature cement furnished by the Quig- 
ley Furnace Specialties Co., New York, 
but it condition 


be taken 


finally gets in such a 


that the 
out and 


Metal is 


on a 


entire lining must 
another put in. 
taken 


monorail. 


the furnace 


Fig. 5 


from 
room shows a 
ladle of brass being poured into molds 
table. The monorail 
Two molders work 


the 


a revolving 
noted above 
table 
the 
e same station 
he back of room 
the all to be 
station, the table allows the molds 


may be 
this 


so. that 


and table is revolved 


are all poured at 


Another 


molds 
table is in 
the Besides en- 


abling molds poured at 
one 
to be dumped at the same pile without 
them 


foundry is 


carrying an excessive distance. 


The 


variety of 


equipped with a 


molding equipment, includ- 


ing two jar squeeze, one strip jar 


squeeze, one plain and one 
jolt 

The sand question has received con- 
study the Homestead 


Valve Co., and it has been decided that 


squeeze 
squeeze machine. 


siderable by 
it is economical to secure Albany sand 
for both the gray-iron and the 
castings. Grade No. 0 is used for the 
brass and grade No. 1 for the 
The advantage found in using 


brass 


iron. 
this 
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ARE CARRIED 
TABLE 


TO THE POURING STATION ON A 


sand is that iron poured into molds 
made with it is not as likely to blow 
On 
not as essential that 
not to ram the 
While different sands 
for brass and iron molds 
that a core-sand 


which will serve 


as when the local sands are used. 


this account it is 


the molders use care 
molds too hard. 
are necessary 
found 


it has been 


mixture can be made 
for cores for both iron and brass cast- 
an advantage in not re 
sand for the two 
mixed and 
the added 
advantage where the same core is used 
both gra 
in that it is not necessary to determine 


This is 


the 


ings 
quiring core 
classes of castings to be 


kept separate. It also has 


for y-iron and brass castings 


he core being used has been 
the 
company is 


whether t 


made from correct mixture. 


The 


the furnace house which was designed 


well pleased with 
by them and erected during the sum- 
of 1919 
40 feet, 
forming the 
is 21 
building 


This is a brick building, 
modified Pond 


top of 


with a 


roof, the 


from the ground level. 
the stacks located 
furnace has a draft 


summer, 


which f¢ et 
This 


ove;r 


with 
each 

keeps it 
in the 


strong 
the 


winter the draft 


which cool in 


can be cut 


down by keeping the sash closed. 


Issues Book on Blackings 


The Bloomsbury Co., 
Bloomsbury, N. J., for 
complimentary 
lent 
written by Dr 


Graphite 
has prepared 


distribution, an excel- 


treatise on foundry  blackings 
Richard Moldenke. The 
materials, their 
use in the mold and the reaction which 


purpose of blacking 


well 


The 


from 
detailed. 


clean castings 


molds 


pi oduces 


blacked 


are 
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chemical constituents of ideal facing 
materials are named, and the methods 
their manufacture are dealt 
length. Dr. Moldenke urges 
a greater degree of co-operation 
tween foundrymen and facing manufac- 


used in 
with at 


be- 


turers to eliminate persistently recur- 
ring skin troubles in castings. 


Appoints Inspectors to Vis- 
it Malleable Shops 


field inspectors have 
designated by the American Mal- 
leable Castings association to aid in the 
established to 


Four recently 


been 
insure 


system uniformity 


foundries. 


Irom 


of product from member 


These will travel out 


the laboratories of Enrique Touceda, Al- 


inspectors 


bany, consulting engineer of the associa- 
tion, calling upon the plants of all of the 
members at intervals where they 

be given free access to the castings 
hand and will inspect the product as it 
from the 
castings 


will 


on 


and 
These 
directly to the 
When 


asso 


comes anneal, breaking 


where advisable. 


report 


testing 
inspectors 
office of the consulting engineer. 

in the plants of members of the 
ciation they will exercise a general su 
proper 


will 


insure sampling of 


the 


pervision to 
heats and to afford a close check on 
product of each plant. 

A method has been devised to govern 
the 


Five 


annealing practice and to eliminate 


chance of underannealed castings. 
test 
charge annealed. 
the 
each 
fifth in 
this 
located where the temperature might not 
the high The 


wedges in marked 


wedges are to be placed in each 


these will b 
the 
the 


center of 


One of 
bottom of stand 
corner of 

the 


manner 


placed in 
oven 

the 
will be 


located in 
the 
oven. In 


and 
they 


reach point sought. five 


each anneal will be 


location, and wired to 
the 


representatives of 


to indicate their 


gether to await 
of the 


laboratories 


inspection of n 
the 


bre ak 


traveling 
The 


the test wedges transversely and examin 


inspectors will 
conditio1 > 
These test 


test bars 


fracture for evidences of 
should be 


supplement 


the 
corrected. 
the 


ear h 


which 
wedges will 
air furna 


made from 


to the 


which 
heat and 
amination. 


ar¢ 


sent laboratories for ex 


Addresses Foundrymen 
Safety 

J. Lanahan, president of 
Fort Pitt Malleable Iron Co., Pitts 
burgh, delivered an “Safe 
tv Methods i; 
in the 


S 10p 
Frank J. 


address on 


Cupola and Pouring 


Practice Foundry” at the cham- 
auditorium, 


called by 
Council of 


ber of 
at the meeting 
tional Safety 


Pennsylvania in 


Jan. 24 
the Na 
Western 


with its 


commerce 


connection 


safety first campaign. 





Analyze Loss in Aluminum Shops-- 


Replies to Questionnaires Give Data Relating to Casting Losses Which Are Sum- 
marized in Tables—Kind of Alloys Used, as Well as Compo- 
sition of Melting Charge Considered 


PON examining the details of 

the replies to the question- 

naire, considerable data 

bearing a close relation to 
casting losses have been found, and 
it is believed that a detailed production 
of the greater part of the data con- 
tained in the replies will prove useful 
to aluminum founders in general. 
Therefore, numerous tabulated forms 
have been constructed so as to show 
the relation of the main factors to 
casting losses. Unfortunately, accurate 
information as to labor turnover was 


not available in the majority of 
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and in foundries which produce cast- 
ings in all kinds of metals and alloys. 
Probably the only truly’ exclusive 
aluminum foundries are those con- 
nected with plants manufacturing 
aluminum cooking utensils, although 
some of the largest nonferrous found- 
ries operate separate departments and 
plants devoted solely to aluminum 
alloys. The replies to the questionnaire 
together with information from other 
sources show a_ total of 81,029,297 
pounds of finished aluminum-alloy 
sand castings made during 1919, and 
it is estimated that at least 90,000,000 


000 and 5,000,000 pounds, six found- 


ries produce from between 750,000 and 


2,000,000 pounds; and the others ranged 


lower in production. Foundries hav- 
ing an annual production of 20,000 to 
200,000 pounds of finished castings per 
annum total about fifteen. Numerous 
foundries and foundry departments of 
industrial plants reported an annual 
output of from 100 to 5000 pounds. 
Where the attempt is made to de- 
termine the relation, if between 
the annual output and the percentage 
difficulties pre- 
not 


any, 


of casting losses 
themselves, 


many 


sent and it is pos- 





Total 
annual 
output 

Reply in pounds 
Number of castings 


111 


etc. 
9,500,000 Crankcases mainly 
4,000,000 
3,000,000 
2,205,640 
1, 000 


Automotive castings 


780,000 
250,000 Kitchen utensils, 
Cooking utensils 
Pressure cockers 


Pattern castings, 


pumps, foot boards 

20,500 
20,000 
6,000 
4,300 


Naval work 


ornamental 


Naval castings; patterns 





Kind of castings made 


12,000,000 Automotive castings including crankcases, 
oil pans, manifolds, transmission cases, 


Automotive castings, al! kinds 18 
Automotive castings, all kinds 24 


Automotive castings, crankcases, housings, 
oil pans, magneto parts 
Vacuum cleaner castings solely 
automotive 
electrical-tool castings, motor housings 


ornamental 
Crankcases, oil pans, inlet headers, fans, 


Miscellaneous repair castings 
Pulleys, electrical tool castings, patterns 


Machinery parts, surveying instruments, 
street car fare boxes, few auto castings 
Automobile steering wheel spiders; shields 

for wireless; pattern castings 
Pump parts, automotive, vacuum sweeper, 


Thermometer parts, time clock parts, etc 
Machinery parts, vacuum cleaner parts 3 


Small parts for navy work 


Table X 
Relation of Total Annual Output to Casting Losses 


Casting loss, per cent Kind of castings which yielded high and low casting losses 


High loss 
Oil pans 


High Low Average 
20.0 8.0 14.0 


Crankcases 
Manifolds 
Manifolds 
Crankcases 


14.0 3.0 
3.0 
3.0 

) 4.0 
5.0 


— 


COM¢RO MRD wwe NA 


Nozzles 
castings, 


_ 


Pressure cookers 
Pattern castings 


castings 
Water pumps 


~ 


Light work 
Pulleys 


nN 
a ea! 


wn 


Pump parts 


Light castings 


Automotive castings 


Machinery and instrument parts 


Shields for wireless 


Small chuncky castings 
Light open castings 


Low loss 


Transmission cases 


Crankcases 
Bearing holders and « 
Foot boards 
Crank caps 


apse 


Bag couplings 
Electrical tool castings 


Pressure cookers 

Ornamental castings 

Steering-gear cases and foot 
Sooate 

Heavy work 

Electrical tool castings 

Street car fare boxes 


Automotive steering 
spiders 
Ornamental 


Castings of uniform thic 


Castings of uniforr 
Heavy solid castings 








sundries and this important item can- 
be considered as fully as desired. 
The total output of alumi- 
num-alloy castings in various individual 
the United States 
pounds, in the 
up to about 
million pounds, in the case of 
the largest company in the 
here are only a few exclusive alumi- 


annual 
sundries of ranges 
few hundred 
small 


om a 
ise of shops, 
irty 

business. 


num foundries in the country, and cast- 
are made in 
foundries 


aluminum-alloys 
foundries, in 
and 


ngs in 


steel and iron 


evoted largely to brass bronze, 


pounds of aluminum alloys are cast 


annually including plants concerning 
which no information could be secured, 
and die-casting companies. From re- 
ports received by the bureau and from 
other sources the 1919 output of die- 
castings and permanent-mold castings 
in aluminum 

000,000 pounds. 
the largest 


the industry is about 30,000,000 pounds. 


alloys is placed at 5,- 
The annual output of 
sand-casting company in 
Three foundries reported an annual 
output of about 10,000,000 


three have an output of between 3,000,- 


pounds; 
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sible to trace any definite relationship 


Generally speaking, the production is 


rushed in large foundries, and this is 


high casting losses. In 


plants, the 


conducive to 


small speed of production 


is rarely so rapid as in large plants, 


and a slow or moderate rate of pro- 


duction tends toward lower losses. On 
the 


afford to employ higher grade men 


the other hand, large plants can 
in supervisory capacities, and can en- 
gage technical 
maintain laboratory 


tend to 


well as 
These 
Table 


assistance, as 
control. 
losses. 


factors reduce 
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X is a summary of a number of fe- 
indicating the annual output of 
the individual plant; the kind of cast- 
ings made; the high, low and average 
casting losses; and the kind of castings 
which yielded the greatest and the least 
The tendency is toward 
greater casting losses in the larger 
foundries, on the basis of the data 
reported in the questionnaire replies. 

The standard No. 12 alloy continues 
to be the usual allloy employed for 


plies, 


losses. 
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alloys as reported to the bureau 
(and from other sources) is given in 
Table XI. Binary aluminum-zinc al- 
loys are not used to an important 
extent in the United States now, al- 
though they were formerly prominent 
alloys. They are still favored in Eng- 
land for many purposes, but are gradu- 
ally being supplanted everywhere by 
the light aluminum-copper alloys. Tern- 
ary aluminum-copper-zinc alloys, of 
various composition, occupy the second 





Approximate chemical 
composition 


Table XI 
Kinds of Alloys Melted for Sand Castings 


Percentage of 


eTotal output 
total output 


in pounds 





No. 12 alloy 
Al: Cu=92:8 
Al: Cu=98:2 
Al: Cu=97:3 
Al: Cu=96:4 
Al: Cu=94:6 
Al: Cu=93:7 
Al: Cu=90:10 


Binary-aluminum-copper alloys 


78,897,000 
4,000 
1,000 

225,000 
40,000 
200,0006 
200,000 





Binary aluminum-magnesium alloys 





Al Mg=92:8 


25,000 





Binary aluminum-zinc alloys 





Al: Zn=90:10 
Al: Zn=74:26 
Al: Zn=67:33 


30,000 
20,000 
100,000 





Al: Cu: Mn=98:1:1 


Ternary aluminum-copper-manganese alloys 





Ternary aluminum-copper-tin alloys 





Al; Cu; Sa=88:8:4 
Al: Cu: Sn=85:5:10 


25,000 
12,000 





Ternary aluminum-copper-zinc alloys 








i: Cu: Zn=90:5:5 
: Cu: Zn=90:8:2 
: Cu: Zn =90:7:3 
: Cu: Zn =87:8:5 
: Cu: Za=80:7:1 
: Cu: Zn=78:3:1 
: Cu: — 76:4:2 
: Cu: Zn=73:2:2 
: Cu: Zn=65:3:3 


3 
9 
0 
5 
2 


Sseorscssss 





Ternary aluminum-manganese-zinc alloys 





: Ma: Zn=62:1:37 


50,000 





Totals 


6. The figures for No. 12 


and piston alloys. 


depending upon the demands of t 





«. On the basis of data reported and from other sources. 

alloy, for 93:7 Al:Cu alloy, and for 90:10 Al:Cu alloy, may be 
subject to some correction because of errors in reporting. 
Al:Cu alloy might be included with those for No. 12 alloy, and the figures for No. 12 alloy 
may include output of 93:7, 90:10, and other alloys richer in copper, such as manifold 


c. Figures for ternary aluminum- epene-t zine alloys also vary markedly from year ¢o year, 
¢ trade. 
Note:—This table is as accurate as the data available permit. 


81,000,000 


Thus the figures for the 93.7 








aluminum-alloy sand castings. On the 
the reported during 
the present investigation, out of a total 
annual output of 81,000,000 pounds of 
78,897,000 pounds, or 
No. 12 
are 
for sand 
output is re- 
output of 
aluminum 


basis of figures 


castings, 
per 

Numerous’ other 
used in the United States 
castings*, but the total 
latively small. The _ total 
castings made of various 


*Anderson, R. J., Special and commercial light 
aluminum alloys. Bureau of Mines, Minerale 
Investigations Series, No. 14, April, 1919, pp. 8-19. 


sand 
97.40 
alloy. 


cent, were made of 


alloys 


Certain of 
these alloys are desirable for particular 
such as carburetor bodies. 
not been possible to trace 
any pronounced relationships between 
the kind of melted and the 
castings because of incomplete 
data. High No. 12 alloy 
is generally considered a cause for 
cracking in the molds, but this de- 
often be traced to other 


position in total output. 
purposes 


It has 


alloys 
losses 


copper in 


fect can 
causes. 


Binary Aluminum-Copper-Alloys. In 
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foundry practice, the iron content of 
No. 12 alloy may.vary from 0.40 to 
2 per cent, and, strictly speaking, this 
is a ternary aluminum-copper-iron al- 
loy. Some foundries endeavor to main- 
tain the copper content on the low 
side of the existing specifications*, and 
their alloy is made so as to contain 
close to 7 per cent copper, while others 
endeavor to keep the copper con- 
tent higher, about 8.5 per cent. 

An alloy having 98 per cent aluminum 
and 2 per cent copper, used for scale 
trimmings, is employed in _ limited 
amounts, and one containing 97 per 
cent aluminum and 3 per cent copper 
is adapted in a subordinate amount 
for patterns and for cooking-utensil 
castings. An alloy containing 96 per 
cent aluminum and 4 per cent copper 
is employed in small amount for pump 
parts, aircraft castings, radio equip- 
ment in electric ship work, for car- 
buretor castings, ignition and _= starter 
housings for motor cars and aircrait, 
match plates, some few  crankcases, 
cooking utensils, vibrator housings, 
and housings for fractional horse- 
power electric motors. Another al- 
loy containing 94 per cent aluminum 
and 6 per cent copper is used to a 
subordinate extent for aircraft parts, 
machinery castings and patterns, and 
in electrical-tool work. The alloy con- 
taining 93 per cent aluminum and 7 
per cent copper is used in small 
amount for automotive castings, and 
as a general casting alloy, being in 
fact No. 12 alloy low in copper, as 
previously explained. An alloy’ con- 
taining 90 per cent aluminum and 10 
per cent copper has been reported as 
being used for manifolds, pistons, 
pressure cookers, and small parts of 
surveying and _ scientific instruments 
such as_ balance beams, compass 
boxes, etc. 

Binary Aluminum-Magnesium Alloys— 
The binary aluminum-magnesium alloys 
were formerly employed fairly widely 
for castings, but the output has de- 
clined in recent years. At the present 
time, an alloy containing about 92 
per cent aluminum and 8 per cent 
magnesium is used to a slight ex- 
tent for small castings such as _ in- 
strument cases, covers for motors and 
small mechanical parts. Various other 
binary aluminum-magnesium _ alloys 
containing from about 2 to 10 per cent 
magnesium are used to an unimportant 
extent. 

Binary Aluminum-Zinc 
alloy containing 90 per cent alumi- 
num and 10 per cent zine is used 
to a small extent for motor-car pump 
parts, ornamental castings, hat blocks, 
patterns, vacuum-cleaner castings, and 
miscellaneous motor castings. An al- 


*A common specification calls for 7.0-8.5 per cent 
copper and maximum impurities 1.70 per cent, 
temainder aluminum. 


Alloys—An 
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loy containing 74 per cent aluminum 
and 25 per cent zinc is reported as 
being used for pulleys, patterns, elec- 
trical tool parts. The aluminum-zinc alloy 
most commonly employed for castings 
is the so-called 2:1 alloy, containing 
about 67 per cent aluminum and 33 
per cent zinc. This alloy has been 
used for practically all kinds of cast- 
ings. 

Ternary Aluminum-Copper-Manganese 
Alloys—An alloy containing approxi- 
mately 98 per cent aluminum, 1 per 
cent copper, and 1 per cent manganese 
is used to a limited extent at the naval 
gun factory, Washington, D. C., for 
some castings employed in ship work 
but it has also been employed for street- 
car fittings and instrument parts. 

Ternary Aluminum-Copper-Tin Alloys 
—Alloys of aluminum, copper and tin 
in varying proportions are more favored 
in England than in the United States, 
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range of compositions are found in 
commercial practice. The aluminum 
may vary from about 60 to 90 per cent, 
the copper from 2 to 10 per cent, and 
the zinc from 2 to 35 per cent. Obvious- 
ly, some of these alloys are not suitable 
for most casting purposes. An alloy 
containing 90 per cent aluminum, 5 per 
cent copper, and 5 per cent zinc is used 
for brackets, vacuum-cleaner parts, pat- 
terns, housings, and small miscellaneous 
castings. An alloy containing 90 per 
cent aluminum, 8 per cent copper, and 2 
per cent zinc has been employed for 
some automotive castings, and for small 
machinery parts. An alloy containing 
90 per cent aluminum, 7 per cent copper, 
and 3 per cent zinc is used for naval 
castings, instrument parts, and match 
plates. An alloy containing 87 per 
cent aluminum, 8 per cent copper, and 
5 per cent zinc is employed for machinery 
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ing 65 per cent aluminum, 3 per cent 
copper, and 32 per cent zinc. This has 
been used for scale trimmings and other 
small castings. 

Ternary Aluminum-Manganese-Zinc 
Alloys—An alloy containing 62 per cent 
aluminum, 1 per cent manganese, and 37 
per cent zinc is reported as being used 
for small electric-motor housings, print- 
ing blocks and motion-picture machine 
parts. 

Complex-Alloys—Only an 
amount of castings are made annually 
in the United States from quaternary 
and more complex alloys. Thus, a pro- 
duction of 200 pounds of an alloy con- 
taining 95 per cent aluminum, 3 per 
cent copper, 1 per cent magnesium, and 
1 per cent manganese is reperted as used 
for machinery parts and _ instrument 
work. A complex alloy containing 93 
per cent aluminum, 3 per cent copper, 2 


insignificant 





Number of 
pounds per 
average heat 


Primary 
aluminum 
ingot 


33.6 
60 


Copper 


8 
50 
33.6 
92 
a iy 
i a 


ma 2:5 
44 





Table XII 


Tendencies in the Composition of Heats of No. 12 Alloy 


AVERAGE PERCENTAGE OF MATERIALS CHARGED PER HEATa 


Secondary 
aluminum 
alloy (No, 12) 


Primary 
aluminum 
alloy (No. 12) 
ingot 


Secondary 
aluminum 
ingot 


$0:50 Cu: Al 
alloy 


6.40 
9.6 


8.5 
8 


6.40 


4. Reported as being used in various foundries. 


52.5 
44 


Foundry scrap 
gates, risers and 
defective 
casting 


Scrap costings 
from outside 
sources 


4 
0 








but two such alloys are reported as being 
used here for particular purposes. An 
alloy containing 88 per cent aluminum 
S per cent copper, and 4 per cent tin 
is used to a small extent for automo- 
tive castings such as crankcases, oil pans, 
inlet heaters, fans, pump parts housings, 
and foot boards. Another similar alloy 
containing 85 per cent aluminum, 5 per 
cent copper, and 10 per cent tin, 
is used for housings for vibrators and 
for fractional horsepower motors. Tin 
s added to aluminum-copper alloys for 
the purpose of obtaining clean and duc- 
tile castings, and with the belief that 
ternary aluminum-copper-tin alloys are 
liable to be more free from pin holes 
than other aluminum alloys. There is 
ipparently some basis for the latter 
idea. 
Ternary Aluminum-Copper-Zinc  Al- 
loys—Alloys of aluminum, copper, and 
zinc are more favored than simple 
binary aluminum-zinc alloys, and a wide 


parts and patterns in small amount, and 
an alloy containing 80 per cent alumi- 
num, 7 per cent copper and 15 per cent 
zinc has been used for the same pur- 
The so-called 20:3 alloy is the 
most generally used of the ternary 
aluminum-copper-zinc alloys. It is 
exemplified by such compositions as 78 
per cent aluminum, 3 per cent copper, 
and 19 per cent zinc, and 76 per cent 
aluminum, 4 per cent copper, and 20 per 
cent zinc. The composition usually aimed 
for is 77 per cent aluminum, 3 per cent 
copper, and 20 per cent zinc. This alloy, 
or similar ones, is used for automotive 
castings, some aircraft castings, and for 


poses. 


general jobbing work. Similarly, the so- 
called 25:3 alloy, containing 72 per cent 
aluminum, 3 per cent copper, and 25 per 
cent zinc is used for some automotive 
castings, and for general 
ternary alloy of the 2:1 aluminum-zinc 
type, is exemplified by an alloy contain- 


jobbing. A 


per cent nickel, 1 per cent manganese, 
and 1 per cent iron has been reported, 
and many complex and senseless alloys 
are experimented with. * Such alloys are 
not at all important when referred to 
the total output of light aluminum-alloy 
Castings made 
are 


castings. of so-called 
aluminum-bronze 
but heavy alloys are not considered in 


these articles. 


increasing in use, 


Composition of Melting Charge 


Data with regard to the composition 
of melting charges were requested in 
the questionnaire. The relationship be- 
tweet the melting stock used for cast- 
ings and the resultant losses is not at 
all definite, nor have the replies been 
clear on this point. However, it is safe 
to say, in a_ general that the 
quality of the melting charge does direct- 


*Andereon, R. J., Special and commercial light 
aluminum alloys, . Bureau of Mines, War 
Minerale Investigations Serice No. 14, April,1919. 


way, 
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Materials Consumed 
Castings 


Material used 
Primary (virgin) aluminum ingot 
Secondary (remelted) aluminum ingot 
Primary aluminum-alloy ingot 
Secondary (remelted) aluminum-alloy ingot 
Foundry scrap, largely No. 12 alloy gates, 
defective castings 
Rich alloys a; 30: 50 Ci: Al, etc 
Scrap castings, other than foundry scrap 6 
Copper, as metallic Cu. 
Zine 
Tin 
Magnesium 
Manganese 


Totals 
Calculated at 50:50 Cu: Al alloy 


Some scrap castings purchased from outs 


a 
6 


placed at about 25.0 per cent. 





Table XIII 


risers, 


ide sources are included in the figures for foundry 
scrap; thus the entire amount of scrap castings of all kinds plus gates and risers may be 


in Aluminum-Alloy 


in 1919 


pounds 
43,000,000 
6,500,000 
2,000,000 
18,000,000 

and 

25,000,000 
8,000,000 
500,000 
500,000 
330,000 
2,500 
4,000 
500 


per cent of total 
41.41 


103,837,000 100.00 








ly affect the casting losses—the poorer 
the charge, the higher the losses. In 
casting No. 12 alloy, the practice in 
different foundries varies widely as to 
composition of the charge. Some plants 
use only primary virgin ingot, plus the 
rich alloy or copper, and a 
amount of foundry scrap com- 
posed of gates, and defective 
castings originating in the plant. Others 
use part secondary aluminum ingot with 
the preceding charge. Some plants use 
primary or secondary No. 12 ingot main- 
scrap castings 


necessary 
small 
risers, 


employ 
outside 
So far as 


ly, while others 
purchased 


ever possible. 


sources when- 


there 


from 


is any 


standard 
numerous 


evidence of practice, it is 
found that large and small 
foundries use a mixed charge composed 
the following Primary 
aluminum ingot; secondary aluminum- 
alloy (No. 12) ingot; 50:50 rich alloy 
(hardener) ; and foundry scrap originat- 
ing in the plant and consisting of gates, 
sprues, risers, and defective castings. 
The average percentage of materials 


of materials: 


charged per heat varies, as stated, but 
the figures Table XII the 
tendencies in making up heats of No. 
12 alloy. Other things being equal, high- 
content heats are likely to give 
scrap losses than heats 


in show 


scrap 


rise to heavier 
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made up with less scrap, but this should 
not be construed to mean that there is 
anything inherently wrong with the use 
of scrap. The trouble arises in using 
dirty scrap and scrap of unknown com- 
In the average foundry it is 
imperative remelt all the foundry 
scrap originating in the production of 
castings, and heavy melting = scrap 
(gates, risers, and defective castings) 
is a highly desirable material for melt- 
ing. One foundryman, at least, claims 
to be able to tone up inferior aluminum 
ingot by a proper admixture of No. 12 
scrap in the charge, and some foundries 
prefer to make heats from scrap cast- 
ings exclusively, provided they can ob- 
tain scrap of high quality such as scrap 
The majority 


position. 
to 


aeroplane-motor castings. 
of the foundries which 
siderable output, normally use 
to 80 per cent of primary aluminum 
ingot plus other materials, but 
foundrymen prefer to use primary No 
12 ingot rather than to make the alloy 
in the foundry. Moreover, it should be 
said that the condition of the primary 
and secondary metal markets will affect 
the kind of materials used in heats 
Purchases of melting stock may be made 
in anticipation of rising or falling maz 
kets under normal conditions, or 
materials that may be temporarily ob 
tained cheaply, and the foundry 
man is compelled to melt the material 
supplied. Plants which operate machine 
shops for machining aluminum-alloy 
castings, in addition to the foundry de- 


con- 


20 


have any 


from 


some 


Oo 


fore- 





Total amount Total amount 
of metal of finished 
melted castings 
per annum, per annum, 
in pounds in pounds 
84,000 38,000 
400 200 
30,000 15,000 
1,440,000 720,000 
3,000 1,500 
6,516,277 3,286,712 
70,000 40,000 
200,000 120,000 
10,000 6,000 
34,200 20,500 
3,200 2,000 
9.500 6,000 
3,478,503 2,205,640 
18,000,000 12,000,000 
6,100 4,300 
12,750,000 9,000,000 
42,000 30,000 
5,000 3,751 
165,000 125,000 
500 400 
18,000 15,000 
84,000 75,000 


Reply 
Number 


431 
403 
407 
472 
375 


Totals and 42,949,680 27.715.003 
averages 1,952,258 1,259,773 
a. Includes melt 


ng loss and casting 
On the t I 


of the figures obtained f 


1518 


Calculated on the basis of 1.50 per 
As reported 
Less melting and 


Calculated as 


casting losses 





in a, but deducting meltin 


Table XIV 


alndicated 
percentage 
Oo 
sprue 
returns 
54.8 
50 


alndicated 
annual 
sprue 
returns 

in pounds 
46,000 
200 
5,000 
0,000 
1,500 
3,229,565 
30,000 
80,000 
4,000 
13,700 
1,200 
3,500 
1,272,863 
6,000,000 
1,800 
3,750,000 
12,000 
1,249 
40,000 
100 

3,000 
9,000 


cMelting 
loss, 
pounds 


bMelting 


ratio 
21 


00 
00 


1,260 
6 
450 
21,600 
45 
97,744 
1,050 
3,000 
150 


= 
/ 


1 


=P ae 
OMINWwWONNORE 


tt et et et et et i i et tt et et RRR RD 


— ehhh hohe 
—NMMWe ee 


~— 


te 


of metal melted 
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Melting Ratios and Castings Losses in Aluminum Foundries 
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partment, may send the borings out on 
toll to a smelter and have them ingoted. 


Such plants normally employ varying 


amounts of secondary No. 12 ingot in 
the charges. It has been difficult to 
trace any definite relationship between 


the composition of heats and the result- 
ant casting losses, but ordinarily melts 
properly made from primary metals will 
give rise to less losses on casting than 
those made from secondary metals. 
This statement should not be taken 
too literally for the reason there are 
grades of primary melting materials that 
are less desirable for casting than cer- 
tain other grades of secondary materi- 
als, and the term secondary is not used 
to connote anything inferior to that 
termed primary. On the basis of an 
output of 81,000,000 pounds of finished 
aluminum-alloy sand castings produced 
in 1919, and from figures reported in the 
replies to the questionnaire and from 
other sources, the estimated figures in 
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Shrinkage Failure in Small 
Brass Casting 


We are sending you a small brass 
casting that has split into two halves 
und would appreciate your telling us 


the cause of this difficulty. The casting 

: a disk of metal 1% inches in diameter 
and X%-inch thick, and after being ma- 
chined it split into two disks, separating 
ust as if some parting material had been 
put between the halves as in the case of 
the cope and drag of a mold. 

This splitting of castings is a shrink- 
age phenomena and to prevent its re- 
currence it will be necessary to alter 
the gate. The present gate fails to feed 
the casting, instead it drains liquid metal 
from the castings; and the casting splits 
because the drained metal lay as a thin 
film hetween the cope and drag half of 


he casting. It will be observed that one 


ide of the disk is recessed and has a 
comparatively heavy rib extending 
ross. When this rib is cast in the 


rag it acts as a sump into which metal 
liquid longest can drain. 
Perhaps the rib causes the split by tak- 
the film of liquid metal from the 
nter of the casting, but it is more like- 
the runner is entirely in the drag and 
lso aids is robbing the casting of metal. 
The remedy is to put a comparatively 
} the cope. Have it 


hat remains 


heavy runner in 
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Table XIII show the amounts of the 
various materials consumed in that year. 

The effect of the melting ratio upon 
casting losses in the production of 
aluminum-alloy castings is one which is 
often overlooked. While there may be 
a pardonable pride in low sprue returns, 
these are almost always secured at the 
expense of increasing the casting losses 
returns in aluminum founding 
are high at best. If it is assumed, for 
simplicity, that the melting ratio is 
weight of metal melted to weight of 
finished castings poured (exclusive of 
gates, runners, and risers), it is possible 
that the casting losses, par- 
ticularly in aluminum alloys, may 
readily vary directly with this ratio. No 
account is taken of dross, oxidation 
and shrinkage losses, for, under normal 
melting conditions in a given foundry, 


—sprue 


to show 


factors remain 


those reasonably con- 
stant. Castings made in aluminum 
alloys are normally gated with wider 


THT ' tity 


| How and Why in Brass 


By Charles Vickers 
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heavy enough to set after the casting, 
then it will feed the same and there will 
be no separation. We understand, of 
course, that all the castings on the pres- 
ent gate do not split; only a proportion 
split, that sometimes none will split for 
a considerable period. This is the way 
such things go as the temperature of the 
metal, the position of the mold and the 
manner in which the pouring head is 
filled, all have a bearing on the trouble. 
The percentage of sound castings will be 
materially increased, however, if the gate 
or runner is changed to conform with 
the suggestion. 


Making Crankecases for 


Spanish Motors 


We would like to obtain formulas 
for aluminum alloys suitable for casting 
which will not check on 
We are using an alloy of 
copper aluminum consisting of 25 
kilograms of French aluminum and 5 
kilograms of the hardener, 50 copper, 50 
aluminum, but this alloy seems to be 
: 

brittle and checks necessitating the ex- 
tensive use of chills. We would 
like formulas for core sands _ suitable 
for aluminum castings. 


crank cases, 
thick lugs. 
and 


also 


The formula for No. 12 aluminum 
alloy is practically correct, as it fig- 
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larger, heavier and higher 
risers than is the case with 
bronze, consequently the 
has a tendency to be high. In 
plies to the questionnaire, numerous 
foundries reported to 2 
pounds of metal melted for every pound 
of finished This 
means really that from 0.5 to 1 pound 
of alloy appeared in the form of sprues, 
runners, risers and 
and this figure also includes the melting 
due and 
If the metal loss be placed at 1.5 per 
cent for purpose of calculation, and if 
the percentage of casting loss be taken 
as reported, a summary may be drawn 


gates and 
brass and 
ratio 


the re- 


melting 


from 1.5 


castings produced. 


defective castings, 


loss to oxidation shrinkage. 


up as in Table XIV. The _ indicated 
melting ratio for some fifty foundries 
was 1.6, which means that for every 


pound of finished casting produced, 1.6 
pounds of metal was melted. The indi- 
cated melting ratio of the twenty-three 


foundries listed in Table XIV was -1.62. 


Founding 


UA 
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ures aluminum 83.33 and hardener 16.67 
per cent. This slightly 
over 8 per cent copper, and as there 
are formulas in having over 12 
per cent copper contained therein, no 
adverse criticism could be directed to 
the alloy. If it hard the 
hardener should be For 
instance, if 26 kilograms of aluminum 
with 4 kilograms of hard- 
ener, the alloy would contain a little 
over 6.50 per cent copper and would 
be considerably softer. Another alloy 
that fol- 
lows: zine, 13 
kilo- 


and 


would be 


use 


proves too 


diminished. 


is melted 


could be used to advantage 
Make a hardener of 
kilograms, thin 
grams; aluminum, 16 

pour into The 


make this hardener is to melt 13 kilo- 


sheet copper, 3 


kilograms 
way to 


ingots. best 


grams of aluminum with 6 kilograms 
of 50-50 hardener and add 13 kilo- 
grams of zinc. 

To make the aluminum alloy melt 


together 22 kilograms of ingot alumi- 


num and 8 kilograms of hardener. 
This will give the following alloy: 
aluminum, 86.67 per cent; copper, 2.50 
per cent; zinc, 10.84 per cent. 

For cores the proportions of sharp 
sand and molding sand can be varied 
to any extent to get the kind of 
core wanted. Thus a core that must 
have strength when green will  re- 
quire more molding sand. The less 
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molding sand in a core, the better; 
because the molding sand does not 
allow the passage of the gases gen- 
erated the same freedom as 
sharp sand. The following is an example 
of a rosin bonded core. Dry sharp 
sand 3 kilograms; dry molding sand, 
1 kilogram, mix thoroughly § add 
powdered rosin, one part to 20 parts 
mixed sands, wet to the dampness 
required with clear water. Bake in 
an oven hot enough to melt the rosin 


with 


until it smokes freely. This is a 
strong core. If wanted more friable 
use less rosin, 


Holding Lead in Solution 


We would like to learn the forinula 
for an alloy known as “Ungrain Metal,” 
and also the name of the acid or powder 
which is used to hold the lead in metals 
consisting of lead and copper, and used 
for bearings. 

“Ungrain” is a peculiar name for an 
alloy and is not listed in our files. If 
called upon to produce such an alloy, 
however, the following formula would be 
used. The alloy follows: Copper, 86.50 
per cent; tin, 11 per cent; zinc, 2.00 per 
cent; lead, 0.50 per cent. 

To hold lead in solid 
copper, many methods 
which are successful in varying degrees. 
The flux most generally used is sulphur, 
and 0.25 per cent should be sufficient. 
Add half the sulphur to the copper be- 
fore the lead and half after the lead ad- 
dition, stir thoroughly and pour hot. 
If the castings are successful, the heads 
solidification will have a glassy 
slightly greenish colored slag on _ top. 

Usually when this slag is absent it 
may be concluded the lead has separated 
from the copper and the castings when 
hot will bleed. Careful fur- 
and a good knowledge of 
highly 


suspension in 


are followed 


after 


shaken out 


nace work 


alloying are required to make 


leaded copper alloys successfully. 


Eliminating Sponginess 


from Aluminum 

We have been making small castings 
of aluminum which have proved unsat- 
isfactory as they came porous and 
spongy, and showed blowholes after be- 
ing machined. The metal we used was 
scrap from old crank cases. Any im- 
you may be able to give us 


termation 
will be appreciated. 
Perhaps the aluminum has been poured 


inte the molds at an unduly high tem- 
perature? This will cause the castings 
to be filled with small detached holes 
which when machined get filled with dirt 
and assume the appearance of black 
specks. This is caused by pouring the 


aluminiim at too high a_ temperature. 


We suggest that particular attention he 
raid to the mode of melting the alumi- 
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num and the crucible be filled with 
scrap broken so it will not rise above 
the top. This should be heated until 
it sinks down, at which stage more cold 
is charged and this is con- 
sufficient aluminum is in 
the crucible. The aluminum will be 
in a rather pasty condition, the 
furnace should be allowed to build up 
heat until the aluminum is thoroughly 
liquid. At this point it will just show 
red and will have silvery ripples when 
the surface is If the cast- 
ings are large in area and 3/16 or un- 
der in thickness, it may be necessary to 
Leat the aluminum to a full red in order 
to run them, but do not heat the alumi- 
num to this the cast- 
ings are of thicker section. Just previ- 
removing the crucible, add fused 
chloride to the aluminum, about 
ene ounce to crucible. Then stir, 
allowing the fumes to pass up the chim- 
ney, remove the crucible and pour the 
Zinc chloride is the best flux 
to use in this case. 


aluminum 
tinued until 


and 


disturbed. 


point provided 
ous 
zine 
one 


castings. 


Preventing Zine Fumes in 
Yellow Brass 


We are making a number of thin 
brass plates, surface covered with raised 
letters and other characters which 
tain enclosed pockets. The castings must 
be sharp and have fine details. In order 
to obtain — this the 
breaking away of the sand in the mold, 
fine, loamy which we 
ram exceptionally hard. The molds are thor- 
oughly dried before pouring. We hav- 
difficulty with the zinc fumes catching 
in the various pockets and as the mold 
is rammed too hard to allow the fumes 
to escafe through the sand, the 
is dull outlines and a lack of detail 
in the castings. Some years ago we heard 
there was a which suppresses 
to a great extent, or entirely prevents 
these fumes. We would thank you if 
vou could advise us regarding the name 
of this 

There 
used in 
fumes; 


con- 


result and avoid 


sand 


we use a 


resuit 


chemical 


chemical. 
two 
yellow 


which can 
to suppress 
and 
of 
pounds of 
the 
alloy 


elements 
brass 
aluminum 


are 
be 

the 
silicon. 


these 
The addition of 2 ounces 
per hundred 
sufficient to 
fluidity to 
with greater 
aluminum is 

This 


extent 


are 


aluminum 
brass is suppress 
fumes and 
that it 
The drawback 
it causes drossing. can 
avoided to a_ great by 
adjusting the gates that no two streams 


give the 
ease. 
that 


be 


will run 


so 


with 


so 


will impinge, either against each 
other or against the sides of the 
mold. Silicon has the same. effect 
as aluminum, but it drosses less. Two 
per cent of silicon-copper should be 
added in place of ordinary copper. 
The silicon-copper must be added 
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after the copper is molten, and before 
the zinc. The drawback to silicon is 
that it cannot be used when lead is 
present in the alloy as it forms a 
silicate with the lead which exists as 
a whitish dross in the castings. If 
no lead is present the silicon can be 
used. If lead is present aluminum must 
be used. Howecer, if the drossing effect 
cannot be prevented there is no chem- 
ical that can be substituted for 
aluminum or silicon. In case neither 
of these can be used it would be ad- 
visable to vent the copes with an 
extremely fine vent wire. 


Aluminum Alloy for Piston 
Castings - 
would like to 


an aluminum ailoy to be used for 


We obtain a formula 
for 
casting aluminum pistons. 

The alloys used for the pistons of 
internal combustion engines vary con- 
siderably Thus a German alloy used 
for the of a 230-H.P. Benz 
engine was as follows: Aluminum, 80.12 
per cent; zinc, 12.13 per cent; cop- 
per, 6.02 per cent; iron, 1.43 per cent; 
silicon, usual impurity. A_ British 
patent for Rolls-Royce engine pistons 
specifies approximately the following 
alloy; aluminum, 92.05 per cent; cop 
per, 5.25 per cent; nickel, 0.65 per 
cent; zinc, 1.20 per cent; 
0.85 per cent. A recent United States 
patent requires, aluminum, 94 per cent; 
tin, 1 per cent; copper, 5 per cent 
Another patent mentions the following 
alloy; aluminum, 95.50 per cent; cop- 


pistons 


antimony, 


per, 2.50 per cent magnesium, 1.50 
per cent, and tin, 0.50 per cent. A 
recently analyzed commercial piston 
alloy contained; copper, 12.20 per 
cent; magnesium, trace; zinc, none; 
iron and silicon, usual impurity; and 
the balance was aluminum. This al- 


loy, therefore, was a 12 per cent cop- 
per-aluminum alloy, which is the alloy 
most generally this country 
We suggest it be made by melting 7§ 
pounds of commercially pure alumi 
with 24 pounds of cozper-alumi 
50 per 


used in 


num 


num hardener, containing cent 


copper, 50 per cent aluminum. 


Roll Neck Bearing Metal 


We are making roll neck bearinas 
for steel rolling mills and would lil 
to obtain a formula suitah'e for these 
castings. 

The following alloy is suitable for 
the castings mentioned: Copper, 79.50 


per cent; tin, 8.50 per cent; lead 10.50 
per cent, and nickel, 1.50 per cent. An 
aluminum bronze 
service; an alloy of approximately cop- 
per, 89 per cent; aluminum, 8 per cent, 
and iron, 3 per cent, should be used. 


also gives excellent 
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HE Ancients, which by the 
way is a happy term to em- 

ploy when one is not sure 

of the date, were wont to 
point with pride to the seven wonders 
of the world. The inspiration for 
this exceedingly vulgar habit of point- 
ing very likely was due to the fact 
that the wonders were contemporary 
and the ancients assumed to them- 
selves individually and collectively a 
certain amount of credit for their 
creation. If any of these master- 
pieces were made before their time 
they still pointed to them with pride 
and would remark casually to any 
chance acquaintance that their father 
or their grandfather had helned to 
fabricate the thing. At any rate, if 
he actually did not use the hammer 
and chisel he had drawn the plans 
and superintended the erection. 

These wonders, no doubt, merited 
consideration in their day; but if they 
were placed on exhibition today they 
probably would be shown in the an- 
nex—the side show—the greatest and 
most stupendous collection of ancient 
ind antidiluvian curiosities, ladies and 
gentlemen, ever shown under can- 
vas for the small sum of 25 cents 
a quarter of a dollar; see them now 
before the big show commences. Un- 
der no circumstances can one imagine 
them competing under the Big Top with 
some of the modern wonders of the 
world which we view nonchalantly ev- 
ery day and accept as a matter of 
course. Wonderful to be sure; but, 
my dear, nothing to get excited over. 

Every person has his own opinion 
on what constitutes the greatest won- 
der of modern times. On_ second 
thought perhaps I should amend that 
statement to read his own or her own 
pinion since by a recent amendment 
to the constitution, the loquacious 
branch of the population has_ been 
permitted legally to exercise its opin- 
nm. However, speaking offhand and 
without attempting to go too deeply 
into the subject we should say that 
this state of affairs simply is a dis- 
tinction without a difference. I don’t 
pretend to know any more about the 
ladies than the next man; but up to 








the present I never have heard and I the statements are seriously questioned. 
don’t believe you have either, that. The direct cause leading up to the 
the dear creatures ever showed any preparation of this bouquet for the 
reluctance in expressing their opin- press boys was a despatch I read the 
ion, irrespective of whether they had other day to the effect that a certain 
legal permission or not. foundry was closed down for the day 

He may not be at the very top while the entire office force, armed 
but any person who set about com- with .22 caliber rifles, waged a war 
piling a list of the modern wonders of extermination on a colony of rats 
of the world certainly would feel which infested the place. That state- 
bound to give the newspaper reporter ment in itself might have passed un 
honorable mention. Indeed if it was challenged because rats are indigen- 
not for a rule that all such lists ous to foundries. In fact a peculiar 
should be arranged alphabetically, thus phenomenon confined almost entirely 
giving the aeronaut the premier posi- to stove plate shops and known as 
tion I feel confident that the news- rat tails would seem to indicate that 
paper man would head the list. This rats always have been recognized 
opinion, fostered by the perusal of the 
daily and Sunday newspapers has been 
crystallizing in my mind for many 


as 
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JUST LIKE MAKING A 12-INCH WHEEL FROM A 6-INCH PATTERN 


years. The reporter goes everywhere, one of the regular appurtenances or 
he knows everything, he can write on appendages of the foundry. 
any and every conceivable’ subject; If the reporter had let it go at that 
but his supreme qualification lies in and confined himself to the bare 
the fact that he can tell the whole of statement of facts, no one could ob- 
any story in 10 words if necessary ject even to the account of the whole- 
and on the other hand he can stretch sale measures adopted. That was 
the same story over a whole page and sstrictly a private affair and if the 
then place a note at the bottom to company had chosen to mount a Gat- 
turn to page 4, second column, for the ling gun in the open doorway of the 
continuation. core oven that was its own business. 
He works under pressure at high Here is where the reporter's genius 
speed and, therefore, has neither the manifests itself. In his role of in- 
time nor the inclination to verify his fallible authority and court of last 
facts. However, he is blessed with resort he gravely informs us_ that 
a fertile imagination and since the the reason which precipitated this 
papers are read at the same high attack on the rats was because they 
speed at which the material. is pre- ate all the cores. It would appear 
pared it rarely happens that any of that cores are made of a mixture of 
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sand and flour in about equal 
portions and these particular foundry 
rats had become so bold and vora- 
cious that they simply made a clean 
sweep of the core racks every night. 
No mention is made of the core wires; 
but from the context I think we safe- 


pro- 
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a strong back and a weak mind. Just 
to show that I am willing to meet 
any man half way I am willing to ad- 
mit the strong back half of the argu- 
ment; but that is as far as I will 
go. In the province of purely me- 
chanical and inventive ability and skill 








THEY 
ly may assume that they followed the 
sand and the flour. 
Not content with committing depre- 
dations in the core room, where they 
belonged, some of the rats had be- 


come so bold that they went prowling 
about the floors. With 
a species of cunning they 
for 


on molding 
uncanny 
selected molds with large risers 
the scene of their 
skinny, hungry rat experienced no dif- 
down the runner 
but the 
with four or 
stock 
needed a 
make 


exploits. A _ long, 
slipping 
mold; 

later 


ficulty in 
of 
rat 


almost sam¢ 
half an 


inches 


any 
hour 
of a core 
larger 
his 


five 6-inch 
bulging out 


through 


his vest 


opening which to 
escape. 


The first time I met Bill after I had 


read the story I asked him what he 
thought of it and I was pleased to 
find that his opinion coincided with 
mine. 


“Of course” said he, “it is not to be 
expected that an outsider should know 
about the intimate details 
practice man 
place. I 


much 


as 
foundry as a who 
works in such a 
ing to wager (wager is good) a small 
that the general public knows 
less of the foundry industry than 


of any other you might care to speci 


of 


am. will- 


sum 


fy. Beyond the fact that the molder 
gets himself dirty before the day’s 
work is done and that he runs melted 
iron in some mysterious way into a 
cast the average citizen is blissfully 
unconscious of the high degree of 
skill, training, knowledge and judg- 
ment possessed by men actively en- 


gaged in the manufacture of castings. 

“An impression 
quarters, fostered and 
is true by a cynical minority of the 
craft, that the only two qualifications 
molder are 


prevails in some 


encouraged it 


needed or possessed by a 





PICKED THEIR TEETH WITH WIRES FROM THE MOUSE TRAPS 


I have known molders who did not 
have to take a back seat from any 
one. 

“IT worked at one time for one of 
these men in a shop where a great 
deal of coal mining machinery was 


manufactured. It was an old fashioned 
shep with a lot of old fashioned, mold- 
ers working in it; but they turned out 
work. Winding 
grooved 


some mighty nice 
drums of 


and others plain were made in the us- 


various sizes, some 
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the part of the rig for cut- 

around the 
was the most 
kind I have 


especially 
ting the 
perimeter 
ingenious 
seen in a 


spiral groove 
of the mold 
thing of its 
foundry. 
“The job was made in a skin dried 
mold in the floor. Before commencing 
to make the mold, an open sand lift- 
inches thick and about 
1 inch diameter than the 
er opening in the casting was made. 
This plate was provided with 4 lift- 
ing loops and a row of %-inch rods 
the 


ing plate 2 


less in low- 


around edge. 
top and 


pattern- 


“Instead of sweeping the 
bottom internal flanges, the 


maker sawed out a number of flange 


segments on the band saw. The seg- 
ments were not joined together but 
set loosely on the seats made by the 
sweeps. In addition to the special 
sweep for making the spiral groove, 
four other sweeps were prepared. The 
first sweep was. straight on one 
side and was provided with a jog 
On the other side corresponding to the 
inside diameter of the bottom flange. 
The straight side was used to make 
a level bed on which to set the seg 
ments, after which the sweep was 
turned over and employed to locate 
the segments while they were being 
tucked into place. The wall of th 
mold was then rammed up approxi 
mately to size. 

“The second sweep was attached to 
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SECTIONAL VIEW OF CLOSED MOLD SHOWING LIFTING 


ual way. A cheek first was swept 
and lifted off and after the inside 
containing the hubs and arms was 
swept up, the cheek was_ replaced 


and the mold made ready for casting. 
These drums, cylindrical in shape and 


the same size top and bottom, pre- 
sented no unusual features: but oc- 
casionally an order for a section of 
drum designed to connect a_ small 
drum to a larger one was received 
The rig for making these sections 





AND COPE IN POSITION 


PLATE 


face the 
the 


cast 


of 
to 
the 
pattern if 


the 
correspond 


the and 


mold 


arm 
to 
of the 


sweep 

swept 
of 
the 
including a 


shape inside 
ing; or the 
there had 
for the lifting plate. The 
and old 
surface 


inside of 


been one seal 


sweep then 
removed newspapers 
spread the the mold 
after which the lifting plate was low- 
ered into place and the rods adjusted 
close to the face of the mold. Fac- 
ing sand containing flour in the pro 


was 


over of 











as 
te 

ng 
he 


Ki- 








seat 
then 
pers 
nold 
low- 
isted 
Fac- 
pro- 
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portion of 1 to 20 was laid up against 
the newspapers, after which the re- 
mainder of the space was filled with 
black sand and rammed up to a 
point level with the bottom of the top 
flange. A row of gaggers was set 
over the top face of the lower flange 
and a row of rods, increasing in 
length each time, laid at 
course of ramming. 

“The third sweep now was slipped 
over the spindle and a level bed pre- 
pared to make a seat for the upper 
flange segments which were located 
in the same manner adopted for set- 
ting the lower flange segments. A 
level parting was made all the way 
across the top and a cope set on and 


was each 


rammed. Then, the cope was lifted 
off and left hanging on the crane 
for a few minutes until the segments 


flange were drawn 
out of the sand. It then was replaced 
and four hook bolts dropped 
through open bars in the cope pro- 
vided for that purpose. The hooks 
engaged the attached to the 
lifting and after they 
screwed up tight the was lifted, 
this time bringing the plate 
and all the forming the inside 
f the mold The 
not rolled over; but set on 


forming the top 


were 


loops 
plate were 
cope 
lifting 
sand 
with it. cope 


suitable 


was 
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stands and then finished and blacked. 

“A fourth sweep, conforming to the 
shape of the outside of the mold, 
was next attached to the spindle and 
a thickness of sand corresponding to 
the required meta] thickness was re- 
moved from the face of the mold. At 
this point the inventive genius of the 
man of whom I am speaking, came 
into play. The casting was designed 
to carry an exterior spiral flange 
from the top to the bottom in three 
complete turns. He solved the prob- 
lem by getting a spiral groove cut in 
the spindle, the pitch of the screw 
corresponding to that of the spiral! 
on the drum... Then he had a spe- 
cial sweep arm made with a hole in 
the hub about an inch larger in diam- 
eter than the diameter of the spindle, 


and having a rectangular horizontal 
groove machined the full length along 
one side. 

“The arm was lowered over the 


spindle, carefully centered and leveled 
and then the space between the wall 
of the hub and the spindle filled with 
babbitt. This transformed the hub of 
the arm into a nut and naturally as 
the nut traveled around it trans- 
mitted a spiral motion to the arm. 
To compensate for the change in di- 
ameter occasioned by the shape of 
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the mold, a sliding arm was at- 
tached to the groove in the main 


arm. The small piece of 
cutting the groove 
the end of the 
provided with a 
and the molder simply 
this guide against the 
mold as he went around. 


wood for 
attached to 
sliding arm. It was 

guide or shoulder 
had to hold 
face of the 


was 


“After the groove had 
out by this device it 
the aid of a short piece of 
up rib prepared by the patternmaker. 
The mold was then blacked and dried 
by a coke-basket fire 


been roughed 
was finished by 


mending- 


which it 
Two upright 
opposite 


after 
was closed and poured. 
runners, diametrically 
other and connected to the 
flange by means of 
branch 
vey the mold.” 

“IT am not a man” said Bill, “prone 
to excitement; but whenever I 
this weak head and back 
thing, it gets my goat! I spent 
practically all my life in the foundry 


each 
bottom 
small 

con- 


several 
gates, 
iron 


were employed to 


into the 


hear 
strong 
have 


and I wish to submit that for me 
chanical ability and technical know 
ledge the molder is, in the language 


of Scott’s Lord Marmion, ‘The peer of 
any man, lowland or highland, far or 


near.’ 


To which I piously said “Amen.” 


Plumbago Trade Reaches Low Level 


EYLON plumbago trade 
reached a minimum in 1919, 
says United States Consul 
Robert L. Keiser stationed 
it Colombo in a _ report to the 
department of commerce. Exports 


dropped from over 33,000 tons in 1916 
to 6671in 1919, he points out. The first 
five months of 1920, however, show a 
slight increase in exports, the total for 
this period amounting to 4235 tons. 
Of this amount, the United States 
took 2800 tons or about 70 per cent. 
The great slump in exports has led 
to the closing of the majority of the 
small mines. During the peak of pro- 
duction (1917) about 1300 mines were 
in operation, but at the beginning of 
1920 less than 50 mines were working. 
‘he number of curing yards in Co- 


lombo has diminished from 140 to 
about 30. 
The average value a ton of all grades 


of plumbago exported in 1913 was 
$110 and in 1917 about $300. In 1918 
is figure decreased to about $100; 

1919, to $104; in 1920, to $105. 

It is interesting to note that in 1913 
value of plumbago ex- 
rted to the United States, United 
Kingdom, and Germany, the three 
largest consumers in the order named 


+1 


e average 


was about the same for each of these 
countries. In 1918 the 
of the plumbago exported to the 
United States was about $130 per ton, 
against $80 for the United Kingdom, 
and a general average of $100. 

In 1919 the imports to the United 
Kingdom averaged $70 per ton, while 
those to the United States were val- 
ued at $130, the general average hav- 
ing been $104. Statistics for the 1920 
period show that the average values of 
exportation to the United Kingdom 
and the United States are again about 


average value 


the same, or $108 and $113, respec- 
tively. 
It is estimated that the amount of 


plumbago available in the Colombo 
market on Jan. 1, 1920, was approxi- 
mately 20,000 tons. The present avail- 
able stocks have probably decreased to 
17,000 tons. 

With the exception of 
panies the mining operations are all in 
the hands of natives. There is no re- 
striction against foreign 
owning mining properties or carrying 
on mining operations. The three com- 
panies above mentioned are British. 

The Ceylon government assesses an 
ad valorem duty of 3 per cent on all 
plumbago exported from the island. In 


three com- 


companies 


former years the island of Ceylon enjoyed 
practical monopoly of the world’s sup- 
ply of plumbago, but during the last 
nine or 10 years it has lost this ad- 
plumbago having 
large quantities in 
other countries, especially Madagascar 
where the reached 
something like 40,000 tons a year; and 
it is now a question whether Ceylon 


vantage, Owing to 
been discovered in 


export has now 


will be able to compete in the world’s 
markets. 


Organize Company 
E. E. and S. F. McElroy, 
formerly with the Michigan 
Smelting & Refining Co., have organized 
the firm of Berliner-McElroy & 
which will engage in the merchandizing 


Berliner 
affiliated 


Co., 
of nonferrous metals and compositions, 


An office has 1111 


Superior Viaduct, 


been established at 
Cleveland. 





figuring oxygen 
thin and 
one-fourth 


A rough rule for 
consumption when cutting 
medium steel is to allow 
cubic foot per square inch of cut sur- 
face. Thus a billet 3 inches x 8 inches 
would about 6 feet for 
cutting in two, the area of the cut being 
24 square inches. 


require cubic 

















Meet Steel Castings Specifications 


Care Must Be Taken to Have Solid Metal in Test Bar—A Thousand Consecutive 





Tests Meet Ordinance Departments Specifications—Confidence in 


BY E. R. YOUNG 


0.18 per cent carbon to meet specifications. 


Steel Castings Strengthened by Higher Standards 





ITH the demand of the last 
few years for castings of The only unusual point to be men- 
higher physical properties, tioned with regard to chemical com- 
the makers of steel castings position or treatment concerns the 
have learned how to meet the new use of titanium. It was found that 
requirements and also have become the use of titanium in any form de- 
alive to the desirability of knowing creased the elongation and reduction 
as much as possible about the physi- and was to be avoided in quantities 
cal properties of their castings, as greater than 1 or 2 pounds per ton, 
Table I 
Test Results on 1028 Heats of Converter Steel 
Range of No. of Per cent Yield Tensile Elongation Reduction Carbon Manganese 
tensile strength heats of total point strength per cent percent percent per cent 
90,000 and over... 25 2.4 49,660 93,286 19.78 23.16 .334 817 
85,000-90,000... 120 11.7 47,865 86,865 20.78 26.32 309 =. 748 
80,000-85,000... 369 35.9 44,909 81.900 22.21 28.57 ‘998 «= "720 
75,000-80,000... 390 38.0 42,925 77,575 24.02 31.20 285 .683 
70,000-75,000... 124 12.0 41,173 73,505 25.40 34.73 273 = 654 











well as the methods of testing them. 
The Detroit Steel Casting Co., along 
with many other steel foundries, has 
accumulated information on the 
making of to specifications. 
Work done under the specifications 
of the ordnance department for Nos. 
2 and 3 cast steel, which required a 
minimum tensile strength of 70,000 
80,000 pounds per square inch, 
respectively will be described. 
specifications a 
made of more than 1000 
consecutive heats which met the re- 
quirements. An analysis of the data 
on these heats with regard to tensile 
strength shows that 14 per cent of 
the total number of heats had miti- 
mum tensile strength of 85,000 pounds 
per square inch and that 2.4 per cent 
tensile strength of 


some 
castings 


and 


Working to these 


record was 


a 


minimum 


had a 

90.000 pounds per square inch. A 
more detailed analysis of this data 
is given in Table I. 


The steel was all made in a side- 
blow converter and was recarburized 
with cupola metal. The desired carbon 
content was 0.28 to 0.33 per cent. 
The steel was blown to a carbon con- 
tent of about 0.08 to 0.09, the deoxid- 
izing additions furnished about 0.05 
per cent, and cupola metal was added 
to the extent of about 160 pounds per 
ton to furnish the remaining 0.16 to 


~ Paper presented at the annual convention of the 
American Foundrymen’s association, Columbus, 0., Oct. 
7, 1920, by E. R. Young, Detroit Steel Casting Co., 


Detroit. 


depending on the titanium content of 


the alloy used. 
In making 


miscellaneous 


lower 


castings 


carbon 


the 


steel 


for 


practice 








amount of titanium being used was re- 
duced, whereupon the ductility imme- 


diately improved. The data given in 
Table II show the results of using 
various quantities of titanium. 


The untreated steel was actually su- 
perior in physical properties, and tita- 
nium was used only as an additional de- 
oxidizer and scavenger, as a precau- 
tionary measure. 

The annealing was done at a tem- 
perature of 1650 degrees Fahr., the 
castings being held at this tempera- 
ture for about two hours, and cooled 
in the furnace. A few heats, in which 


the carbon and manganese content 
were both rather low, were aircooled 
from 1650 degrees Fahr. and reheated 
at a temperature of about 1300 de- 
grees Fahr. Otherwise there was no 
variation from a _ simple annealing 
treatment. 


The tests were made on the usual 
type of test specimen machined from a 


bar 14% x 1% x 8 inches. In cases 

















had been to use about 1 pound of where the castings were of too small 
Table II 
Effect of Various Amounts of Titanium on Physical Properties 
Elonga- Re 
tion duction Treatment 
Heat Yield Tensile in2in. ofarea — ————Analysis Wt. Titanium Alloy per 
No. point Strength percent percent C. Mn. $i. 8. ton of steel 
450 50,000 92,250 24 32 «37 .77)s«BT~—s«O59 =.051 = None 
alloy 
A 54,000 90,000 812 12 «83 )TT 3% Ibs. carbon free 
B 56,000 92,250 20 23.7 40 72 7% Ibs. ferro 
all 
150 40,000 68,750 32 3 18 .77 .20 .062 .063 None “ 
A 40,750 07,350 24 27 18 ~~ =««.77 3% Ibs. carbon free 
alloy 
B 41,956 74,000 19 20 20 = =.73 7% lbs. ferro carbon 
alloy 
200 = 41,250 = 67,256.87 39 .28 .55 .25 .059 .079 None 
A 36,500 66,100 22 23 .23 .56 3% lbs. carbon free 
alloy 
B 38,500 69,750 26.5 34 25 57 7% Ibs. ferre carbon 
alloy 
9 38,2590 75,500 28 43.5 .28 .74 .25 .070 .058 None 
A 40,5v0 76.000 28 41.8 .28 .74 % Ib. carbon free alloy 
B 40,000 76,250 27 42 28 .74 2 tbs. carbon alloy 
Cc 40,200 75.740 27 41.2 .28 74 1% lbs. alumino 
titanium 
1 41,000 66,000 34 wes 2 2 .33 -056 .069 None 
A 47,000 67,250 32 50.8 .15 .69 (10 oz. aluminum) 
B 45,500 68,900 32 46.9 15 .70 2 Ibs. ferro carbon 
8 39,750 64,750 29 47.2 .15 .65 .29 .063 .080 1 Ib. carbon free 
alloy 
titanium alloy per ton. This amount a section to permit of attaching a 
was increased when beginning this test bar directly, test bar blocks were 


work, with the idea of insuring greater 


solidity. 


Trouble 


in 


securing proper 


ductility was encountered and ascribed 


to various 


causes, 


Hi 4 


until 


finally 


the 


used. These blocks were cast in a 
mold with a casting and gated se- 
curely to it. The type of block used 
was 4 x 6 x 8 inches with two bars at- 
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tached to the lower face. The dimen- 
sions of the bars were 14 x 14 x 8 
inches, which gave a bar approximate- 
ly 1% inches square after being re- 
moved from the casting or block. The 
bars were cut from the block by the 
use of an acetylene torch after an- 
nealing with the castings attached. 


The fact that the entire series of 
1028 heats was within the specifications 
shows that it is possible to consist- 
ently maintain a fixed standard of 
quality in steel castings. The fact 
that the converter process was used 
proves that the method of making the 
steel is not of first importance in 
work of this kind, but that satisfac- 
tory steel castings with special prop- 
erties can be made by the converter 
process, as well as by the open- 
hearth or the electric process. 

To maintain the desired standard 
and to successfully meet the _ tests 
to demonstrate it, it is necessary not 
only to carefully control the chemical 
composition and heat treatment, but 
also to watch the details of preparing 
the test specimens. The first point 
to be emphasized is the importance 
of securing a sound test bar. Speci- 
fications are based on the properties 
of a solid, uniform piece of metal, and 
the foundryman is only doing himself 
and his product simple justice when 
he takes great care to secure this 
solid, uniform piece of metal. Too 
often test bars are cast without an 
individual head or riser, but are 
merely gated to the casting and f 
end. little 
chance of such bars being sound. 
When it is possible to attach the 
bars directly to the under side of a 
heavy section of a casting this 
the preferred method, but in other 
cases a test bar block of ample size 
to properly feed the bars should be 
used 


from one There is very 


is 


Mold Test Bars 


It is desirable to make all test 
ars and test bar blocks in a mold, 
and not in a core. If made in a core 


they are subject to porosity because 
of the gases evolved from the core, 
and even though the possible occur- 
of this difficulty is entirelv 
obviated by ideal practice, such cores 
apt to be kept in stock and to 

‘cumulate moisture while standing, 
ind thus cause porous bars. 

When made in a mold, and 
especially when at the bottom of a large 
iid, care should be taken that the 
st bar impressions are not partially 
filled with sand or with mold wash 
vhich has drained into them. If at- 
tached to a large casting and necked 
lown to aid in breaking off, the 
neck should not be too narrow or a 


rence 


are 


+ 
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shrink in the bar will be apt to result. 

At the foundry of the Detroit Steel 
Casting Co. it has been found desirable 
to eliminate al] test bar cores and to 
use the cutting torch or saw in re- 
moving all bars from castings of 
blocks. When broken off with a sledge 
there is always the danger of invisible 
cracks extending into the bar, whicn 
do not become evident until the bar 
is machined or actually pulled. There 
is no legitimate objection to cutting, 
on the grounds that the test specimen 
will be affected by the. heat of the 
cutting operation, as an investigation 
effect showed that at 
of the bar where the 
0.505-inch machined section would be 
located, the temperature reached a 
maximum of 420 degrees Fahr. when 
the cut was made at a distance of 
approximately 34-inch from the cen- 
ter, and a maximum of 290 degrees 
Fahr. when cut at a distance of 24% 
inches from the center. 

When specimens for both a tensile 
and a bend test are required, it is con- 
venient to increase the depth of bar 
itself to 3 inches, and cut in 
lengthwise, using the lower part 
the tensile test and the upper part for 
the bending ‘test. This method was 
used successfully on considerable 
work done under navy specifications. 

When it is necessary to cut a.sec- 
tion out of a casting to be used as 
a test specimen, the section chosen 
should run horizontally in the casting 
as originally located in the mold, and 
not vertically. If the section chosen 
is a vertical one shrinkage is almost 
certain to appear in the center of the 
specimen, after testing. This choosing 
of the specimen is entirely legitimate, 


of this heating 


the center 


two 
for 


as shrinkage is certain to occur in 
the center of some of the _ heavier 
sections of a casting, and allowance 
is made for it in good design, but 
the properties required of the test 
specimen are those of solid metal. 
In support of this last statement 


the case of some tests on draw bar 
yokes may be cited on which the 
total strength of the castings them- 
selves was specified as well as the prop- 
erties of the steel. Specimens taken ver- 
tically were unsatisfactory when teste. 
Those taken horizontally were satisfac 
tory and the total strength of the yokes 
when tested was above that specified. 
A final point that might be made 
the desirability of sound and rep- 
resentative test specimens is the mini- 
mizing of retests which are bound 
an unfavorable 
representative of 


on 


to 
create 
the 


iinpression on 
the purchaser, 


even when the retest is entirely allow- 
able 

It is well before leaving a discussion 
of specifications and methods of meet- 
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ing them to emphasize the fact coh 


specifications and tests” gnly,: deter 
inine the quality ef the -steeP and ‘not 
the quality of the castings themselves. 
It 1s generally admitted that good 
ioundry practice is much “more im- 
portant than slight variations in chem- 
ical composition or physical properties, 
and that it is much more of a guarantee 
of satisfactory quality. It is true, too 
that more difficulties 
in 


are encountered 
the foundry in establishing good 
practice than in meeting specifications. 
One reason is that most castings are 
made under specifications for low- 
carbon steel, which are easily met. 
But until there is a greater general 
confidence among engineers and metal- 
lurgists in steel castings as such, the 
demand for castings of higher physi- 
cal properties and especially for heat- 
treated castings will continue to be 
limited. The confidence of designers 
in steel castings has been strengthened 
by the higher standards of quality now 
prevailing in the steel foundry com- 
pared to those of some years ago, and 
its still further upbuilding by contin- 
ued improvements in foundry prac- 
tice should receive the most pains- 
taking attention of the casting industry. 


Norton Co. Holds Election 


The Norton Co., Worcester, Mass., 
held its annual meeting Jan. 18, and 
elected the following officers: Chair- 


man of the board of directors, George 
I. Alden; president and general man- 
ager, Charles L. Allen; vice presidents, 
Carl F. Dietz and W. LaCoste Neil- 
son; treasurer, Aldus C. Higgins; sec- 
retary and works manager, George N. 


Jeppson; assistant secretary, Clifford 
S. Anderson; assistant treasurers, Hen- 
ry Duckworth and Herbert A. Stan- 


ton; directors, George I. Alden, Charles 
L. Allen, George N. Jeppson, Aldus 
C. Higgins and R. Sanford Riley. 


Opens Cleveland Office 


The Standard Sand Co., formerly 
the Standard Sand & Machine Co. re- 
cently has opened new offices at 929 
E. 4th St., Cleveland. ©. A. Patterson 


formerly secretary and general man- 
ager of the Fulton Foundry & Ma- 
chine Co. has disposed of his in- 
terests in that firm and now is sec- 


retary-treasurer, the Standard Sand Co. 


When repairing water jackets of mo- 
tor car cylinders, the welder sometimes 
can use copper advantageously to seal 
cracks. Little or no preparation is nec- 
essary and the heat required is not suf- 
ficient to cause trouble 
pansion. In other words, small cracks 
may not require the cylinder block to 
be preheated to seal with copper. 


from local ex- 






INCE its foundation in 1910 
the Mark Steel foundry at 
Wengern, Germany has been 
enlarged several times. It now 
out open-hearth steel castings 
and also produces metals and 
used in refining steel and other metals. 
interesting example 


turns 
alloys 


It represents an 
of a modern postwar German castings 


plant. In planning the works primary 
importance was attached to the han 
dling of the raw materials, pig iron, 
scrap, and fuel. The plant is situated 
near Wengern Station in Westphalia 
on the Hattingen-Hagen railway. The 
site is comparatively favorable, as it 
enables the raw materials to be pro- 
cured within short distances, thereby 
ensuring low freight costs. Fig. 1 


shows the general arrangement of the 


works, which is connected with the 


railway line by a private spur. 
Lift Stock with Magnet 


The railway spur from the main lint 


he scrap and pig 
that the 
can be 


crane. 


first through t 


storage 


runs 


iron yard, SO incom 
unloaded 
Adjoining 


yard 


ing raw materials 
easily by a magnet 
the and pig 
is the gas producer 


is attached a 


storage 


to 


scrap iron 


house, which 
for 


the 


shed with bins 


Then 


coal 


storing gas coal. comes 


sand-preparation room with © sand 


treating equipment 
The aim 
route the 
directly 


the designer was to 


and 
possible 


of 
raw auxiliary matertals 
avoid 


and to 


For 


as 


detours 


as 


unnecessary this rea- 


?-/ad/e Room 














ombines Steel and Alloys Casting 
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son the cleaning room directly ad- 
joins the main foundry building, while 
to it are the machine shops in 
the castings are finished. The 
sand-preparation room is connecied 


with the foundry building by an aerial 


next 
which 


ropeway. 


The foundry building proper con- 
tains three parallel bays with a total 
length of 493 feet, the center shop 


being 59 feet and those on either side 
feet. The center bay serves as a 
casting house and molding room; one 
of the side bays contains the furnaces, 


36 


the other being used as a storeroom 
for the _ flasks. The foundry, the 
cleaning room, and also the machin« 


shops are amply provided with cranes. 
In the main center bay there are two 


15-ton overhead traveling cranes to- 
gether with one of 25 tons and an 


other of 40 tons capacity, so that ra- 
pid and economical conditions of work 
are The 
three similar 10-ton 
cleaning room one traveler of 7% 
40 tons capacity. Fig. 3 


contain 
the 


tons 


insured. side bays 


travelers, 
and of 
shows the foundry building in section 


one 


and Fig. 2 the ground plan. 

The furnace room contains two 
open-hearth furnaces of 35 tons capac- 
ity each and one furnace of 40 tons 
capacity, together with two heating 
furnaces The furnaces are installed 
so that they can be directly served 
by the available lifting apparatus and 
so they can be charged easily and 
rapidly. The open-hearth furnaces 


are charged by an electric traveler of 16 





























Also Makes Special Ferrous 
and Nonferrous Alloys 
—Manganese 
Favored 


BY HUBERT HERMANNS 





tons capacity and with a span of 33% 
feet. The charging boxes are filled by 
the magnet crane, which has a span 
of 65 feet and a capacity of 10 tons 
This crane runs the 
scrap storage yard, and is 
subsidiary especially 


iron and 


also 


across 
used 
for work, for 
serving the drying ovens and heating 
in the 


2c 
ae) 


The cranes working 
bay, of which the 
ton and the 40-ton crane 
used as ordinary foundry cranes, 
have a span of 57% feet. At the 
of the casting house are the fires for 
drying the ladles. The center ba 
also contains several saws for cutting 
off risers. 


furnaces. 
center 
are 


“VD 


j 


The tapping spouts of th 


furnaces are immediately above th 
floor level of the foundry and durin; 
the tapping, the iadles are lower 


into pits. The molding sand is handl 
by aerial 
one the 


and distributed an ropewa 


running along of rows « 


columns and connecting with the sand 
preparation room. 


Flasks Stored in Side Bay 
The second side bay serves main] 
as a storeroom for flasks and als 
is used for molding light castings | 
is served by two cranes with a spa 
of 33% feet and capacities of 5 ar 
10 tons respectively. Running across 


the end of the foundry is the cleaning 
room, which has a length of 192 fe 
and a width of 33% feet. The dryin: 
ovens are located on both outer 

of the building; the opposite sid 
from the gas producer house is a cor: 


sid¢ 


on 
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FIG. 1—AN UNUSUALLY COMPACT ARRANGEMENT IS FOLLOWED AND EACH BUILDING IS SET CLOSELY AGAINST ITS NEIGHBOR 
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FIG. 2—PLAN VIEW SHOWING THE ARRANGEMENT WITIUIN THE FOUNDRY BUILDING 

















drying oven. The pattern shop is i ~ ’ 
completely equipped. 

The gas producer house contains 
four rotary-grate producers. The boiler 
iouse and a ventilator chamber to 
supply steam and air for working the 
gas producers are built next to the 
gas-producer house, facing the steel 


foundry. Fig. 5 shows the gas-prod- 
ucer building in section and the pip- 
ng arrangements. The gas coal is 


brought in on a lateral track and 
veled by hand on to the _ pro- 
cer platform. 
lhe machine shops adjoin the clean- 
ng room. They are mainly equipped 
the finishing of large castings, 














FIG. 3—-ENTERING MATERIALS CROSS TRANSVERSELY TO THE FURNACES AND THEN FROM THE 


such as machinery housings, ships’ MOLDING FLOOR LONGITUDINALLY THROUGH THE SHOP 

parts, ete. These. shops contain a 

umber of high-speed, heavy, automa- pairs. The total capacity of the similar dimensions to the one described 
tic tools, such as lathes, planing-ma- gas chambers is 725 cubic feet, that of The drying ovens, like the open- 
chines and drills; they are also the air chambers 990 cubic feet. Thus, hearth furnaces and the heating fur- 
equipped with the necessary lifting the ratio of the chambers to the air naces, use gas fuel. The construc- 


ippliances of ample power. The Mark chambers is 1:1.4. Between the re- tion of the drying ovens is indicated 
vorks does not actually construct generators and the furnaces, slag in Fig. 4. Their dimensions are 15 
machinery; only individual parts are pockets are inserted which catch the x 24 feet. The ovens are heated by 
made and supplied to engineering slag dropping from the ports and two burners attached to one of the 
works in a finished or semifinished the solid bodies carried off by the walls, while the heat of combustion is 
State. gases. The furnaces are heated by regenerated in several flues located 
\s previously stated, two of the lignite gas. The reversing gear, with below the hearth level and running 
pen-hearth furnaces have a capacity a siemens valve for the air and Fis- parallel with the chimney flues. The 
35 tons each and the third an cher valve with water packing for combustion gases pass through the 
itput of 40 tons; they are equipped the gas, is in aq vault, the roof of flues situated below the hearth level 
ith regenerators installed beneath the which is formed by the charging plat- close to the door openings. The waste 
r level. The furnace hearths are form of the furnaces. By means of gases from the drying ovens are car- 
19 feet 3 inches long and 8 feet 4 sliding valves installed in the con- ried off through a common chimney 
hes wide. The installation of the necting channels the flow of the es- 154 feet high and 4% feet inside dia- 
naces shows no special points of caping gases can be regulated sep- meter at the top. Steel water tanks 
erest. In the formation of the arately. The two 35-ton furnaces are with a capacity of 21,000 gallons are 
er part the smallest possible use connected with a common chimney built around the chimneys near the 
refractory bricks and a good flame 154 feet high and 5 feet inside diam- top. One of these is shown on the 
affling were aimed at in order to eter at the top while the 40-ton stack at the left in photograph. 
reduce the cost of renewals and re- furnace has a separate chimney of The gas-fired, heat-treating furnaces, 





156 


with a floor area 11 x 19 feet, have 
movable hearths, which are equipped 
in a similar manner to the drying 
oven carriages with roller bearings, 
but with the addition of a layer of 
refractory brickwork 8 inches thick. 
The sides of the car are sunk in 
grooves filled with sand, which pro- 
tects the heating chamber from the 
outer air. The gas burners are fixed 
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FIG. 4—GASES PASS THROUGH THE DRYING 


on one side of the furnace and produce 
a temperature in the furnace 
chamber. The air for the 
tion is forced at low pressure 
a ventilator into the furnace 
generated in a regenerator consisting 
of number of parallel smoke and 
air flues. The’ gas not re- 
generated. The chimney for the heat- 
ing furnaces 96 feet and 3 
feet 3 inside diameter at the 
top. 

The gas-producer building, 
is 77 feet long and 28 feet wide, con- 
tains four rotary-grate gas producers, 
16% feet high and with a dia 
meter of 7 feet 4 inches. The coal 
hopper is charged by hand. The gas, 
which distilled from lignite _ bri- 
quettes, has proved suitable for work 
the The average 
of follows: 


uniform 
combus- 


through 
and re- 


a 
is 


high 


1S 


inches 


- 
which 


each 


is 
furnaces. analy 
the gas 


ing 
Sis is as 
Per Cent 

3.50 


acid 
0.25 


Carbonic 
Heavy hydro-carbons 
Carbon monoxide 

diyd ogen 
Methane “ia 
Nitrogen ...... ‘ , ~. Mf 


100.00 


Total eee os 00 
The gas obtained from lignite causes 
but little dirt in the mains and shows 
only slight traces of sulphurous acid 
The working of the gas producer with 
lignite briquettes involves little stok 
ing. 

The gas main is laid above grour] 
and is connected with the generators 
an inclined pipe 

a stop-valve 
pocket inserted. 


connecting in 


by 
which 
dust 


and a 
gas-col 


fixed 


The 


1s 
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a refractory lining 
either end with 
as 


lecting main has 
and is provided at 
openings, which can be closed, so 
to facilitate cleaning. The gas main 
being burnt 


also can be cleaned by 
out. This is done by connecting it 
with one of the chimneys of the 


open-hearth furnaces by a loose bend 
A slow moving current of gas is em- 




















ployed so as to obtain gas as free 
is 
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sell 
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INDICATED, GIVING A MODIFIED 


OVENS 
REGENERATIVE EFFECT 


AS 


from dust as possible and to effect a 
separation of the dust carried down 
in the main flue. 

All the gas flues are provided with 
valves, to insure safety in 
operation. In addition, a pipe, which 
can be shut off by a skde-valve, con- 
with the outer 
formed when 
to escape. 
the 
ven- 


explosion 


nects each producer 


to enable the gases 


the producer is kept 
This 


air, 

warm 
also. enables 
in 


arrangement 
gases let off 
tilator to act, 
ing the formation of an explosive mix- 
with the air in 


the 
prevent- 


to be case 


fails thereby 
ture by combination 
the blast 
The sand-preparing room 
nected with the molding room’ by an 
aerial stated. 
The directly 
from the railway cars the stor- 
age bins when it The build- 
ing together with the storage bins, is 
45 feet 5 feet long. It is 
so designed work can be 
economical 
plan 


pipe. 
is con- 


ropeway as_ previously 


fresh sand is shoveled 
into 


arrives. 


and 
that t 
the 
shows 
the 
sand 


wide 2 
he 
most 
the 
sand 


on 
0 


performed 
Fig. 
section of 
room. The old 
to the preparation room by the aerial 
shaken into the boot 
b. Beneath the 
grinder, c, which 


basis ground 
preparing 


up 


and 
is 


brought 


ropeway and a 
the 
is a roller 
and grinds the lumps contained in 


The the 


electromagnetic separator 


of elevator funnel 
crushes 
the 
sand elevator b conveys sand 
to 
which eliminates iron and 
These carried by a 


foundry floor, while the 


the 
residues. 

to the 
molding sand 


steel 


are chute 


d, 
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a container beneath the 


is caught in 
separator. 
The fresh sand, shoveled by hand 


from the storage bins, is introduced in- 
to the boot f of the elevator g Fig. 6 
and carried by the latter to the collecting 
container h, below which a_ shaking 
trough is fixed. The outlets of the two 
containers e and k& are provided with 
automatic distributing devices, by means 
of which the sand can be introduced 
in a precise proportion into the 
ing and grinding machine standing be- 
tween the containers. In this machine 
the old and the fresh sand are intimate- 
ly mixed, ground and crushed, leaving 
the machine at condition for us¢ 
The finished sand drops through the 
chute k into the elevator J, which car 
ries it to the se- 
neath the latter are arranged four con- 
tainers each which can be filled 
independently. They are furnished with 
outlets provided with round 
The entire plant is driven by an electric 


mix- 


i in 


screw conveyor 71, 


of 


n, 


valves 


motor. 

The Mark plant manufactures steel! 
castings from the lightest to th 
heaviest description. Castings with 


a maximum weight of 40 metric tons 


can be turned out. The castings a: 
molded mainly by hand, but a fi 

molding machines also are availab] 
particularly in order to turn out ge 

wheels, running wheels and _ similar 
articles with the minimum expendi 
ture of time and labor. Pneumiati 
tools driven by air at a pressure of 
100 pounds per square inch are us 

on an extensive scale for ramming 


the molds and for cleaning and chi 
ping the castings. A compressor driv 
en by a 100-horsepower motor is in 


stalled for the production of the com 


























pressed air. The electric current for 
the plant is supplied by the West 
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5—SECTION THROUGH THE GAS PRODUCER 


BUILDING 


FIG. 


phalian Electricity Works in the form 
of high-tension 3-phase current and 
is converted into continuous current 
of 220 volts in vertical transformers 
In addition to carbon-frec¢ meta! 
used in refining steel, such as n 
ganese, chromium, molybdenum, titan- 
um, vanadium and wolfram, the 


rious alloys are produced at the Mark 
manganese-co} 


works, for example, 
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per alloys, manganese alloys with tin 
and zinc, chromium-copper, chromium- 
manganese, chromium - molybdenum, 
chromium-nickel, molybdenum-nickel, 
manganese-titanium, ferrocopper, ferro- 
titanium, ferrovanadium, ferromolyb- 
denum, ferrochromium, etc. Carbon 
and iron-free manganese containing 
97-99 per cent of manganese is a brit- 
tle metal, which is easily crushed with 
the hammer. It keeps for any length 
of time when exposed to the air, 
whereas manganese containing carbon 
decomposes when exposed to the air. 
Alloyed with other metals it produces 
a compact casting free from _ blisters. 
Owing to its low melting point of 
1200 to 1300 degrees Cent., it can be 
easily alloyed with copper, nickel, zinc, 
tin, boron, titanium, and other metals. 
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ner should be well stirred after it 
has been poured so as to force as 
much metal as possible into the 
mold. These bronzes show extraor- 
dinary resistance to acids and salt wa- 
ter. For this reason they have been 
employed largely in marine work— 
for ships’ screws, turbines and pump 
wheels. 


Manganese Added 


Manganese is also used instead of 
the usual magnesium as a 2 per cent 
addition to nickel or copper-nickel, to 
which it imparts a greater density. 
A manganese addition of 0.5 per cent 
to nickel silver makes the alloy more 
compact and ringing, making it easier 
to alloy and increases its whiteness. 


The following is recommended as a 
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sible. Interesting results, from a tech- 
nical standpoint, have been shown in 
the comparative metallographical ex- 
amination of carbon-free and low car- 
bon ferrochromium. 

For the determination of the melt- 
ing point of a carbon-free ferrochromi- 
um as compared with that of an alloy 
containing carbon, a crucible with fer- 
rochromium containing 5.5 per cent 
of carbon and one with carbon-free 
ferrochromium was exposed to the 
same temperature of 1700 degrees 
Cent. for 5% hours. Whereas the car- 
bon-free ferrochromium at the end of 
this time was entirely fused, there 
was only partial fusion in the case 
of the ferrochromium containing car- 
bon. This fact has also been estab- 
lished by experiments of the govern- 
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FIG. 6—AS IS CUSTOMARY IN GERMAN FOUNDRIES THE SAND RECLAMATION SYSTEM IS OF PRIME IMPORTANCE—PLAN AND SECTIONAL VIEWS OF 
THIS DEPARTMENT 
The main cause of failure in mak- suitable composition for manganese- ment department for the testing of 
ing these bronzes lies in the method nickel silver: materials in the laboratories at Berlin. 
of pouring into the molds. In each Per Cent The cooling curves of carbon-free 
- 5 
case an adequate number of large pe 4 Seeaneetetoonquesenssese oe and low carbon ferrochromium with 
gates and risers must be provided. Zine ................ccccedecccececeees 5to 9 0.6 per cent carbon shows, for the 
The gate should be on the side of Manganese sseaaesscoereesercesavenss ite & i is 
, S : id ; , a de Phosphorus, not more than........ peacses 0.5 former the absolute melting point is 
the casting, beside it being a riser fac- ; 1430 degrees Cent., for the latter, 
ing the casting and above the casting With aluminum, a manganese addi- 1459 degrees Cent. In the first case 
itself another riser. The riser should tion of as much as 2 per cent makes solidification is complete at 1265 de- 
have approximately double the diam- 2 More compact casting and renders grees Cent., in the second case, at 
eter of the gate and should open in- its further working easier. Aluminum 1214 degrees Cent., thus showing an 
the latter. Pouring must be begun alloys containing manganese have late- jnteryal between the beginning and 
lowly and small castings must be ac- ly been used in Germany with good completion of solidification of 165 de- 
elerated as soon as the metal reaches Tesults for electrical purposes. Man grees in the case of low carbon ferro- 
mold. The gate must then be §8@mese-copper is also suitable as 4 chromium. In this case also the dif- 
pt filled until the metal rises above ‘Substitute for bronze and for the ference is due to the presence of 
he mold. Heavy castings must in production of articles which do not chromium carbides and metallic oxides. 


|! cases be 
To 


ganese-bronze 


poured slowly. 

the 
poured 
The ladle must 
close as possible to the 
avoid blisters or insuffi 
spaces, the molten run- 


avoid spoiled castings man- 


must be cooler 

in any other metal. 
be placed as 
runner. To 


ently filled 


depend so much upon the hardness of 
the alloy. In many 
copper is the 
containing zinc, tin or nickel. 


cases manganese 


used as basis of alloys 

Efforts have long been made by the 
Mark plant to produce ferro-chromium 
as pure and free from carbon as pos 


While no 


occurs in 


separation of constituents 
the the 
ferrochromium, in that of low carbon 
ferrochromium small quantities of im- 
purities separate’ out at 1214 degrees 
Cent. and affect the residue of the fer- 
rochromium., 


case of carbon-free 





Employment Manager Has Problem 


The Importance of Creating a Friendly Atmosphere and Cultivating a Feeling 
of Personal Contact Between the Employer and the Ap- 
plicant for a Position Is Emphasized 


FEW years ago tthe great 
majority of industrial plants 
were either owned by indi- 
viduals or by small groups 
The plants themselves, 
employing possibly 200 or 300 em- 
ployes, were relatively small coim- 
pared with their modern successors. 
The owners knew every man by name, 
children and knew wuen 
the latter would be through school 
and ready to go into the shop. There 
was a happy, intimatc, human contact. 
Contrasted with that 
now have ownership by stockholders. 
Each of the big corporations today 
thousands of stockhoiders 

board of directors, they in 
staff of 
take charge of the business and as a 
result a wide gap is created 
the actual owners and the 
file of the employcs; the 
contact feature has been wiped 
This condition has been further 
centuated by the line along which big 
business has grown. Power develop- 
ment and transmission have been per- 
fected to a point that great manufac- 
turing units have been made possible. 
Improved methods of transportation 
conimunication have also beea 
factors in creating plants that num- 
ber their employes by the thousand 
where they were formerly numbered 
by the hundred. All this has had the 
etfect of making personal and _ inti- 
contact impossible, even  be- 
the managing representatives 
stockholder-owners and _ the 


of individuals. 


also their 


condition we 


has who 
elect a 
turn select a managers to 
between 
rank 
personal 


out 


and 


ac- 


and 


mate 

tween 
ol the 
workers. 

In the old days, getting the right 
man on the mght ‘ob was not much 
operation. We did not 
employment methods then. | 
rightly say that 
ot hiring a man nothing 
er less than crooking your finger. If 
a foreman at the beginning of a turn 
found a machine idle because of the 
absence of one of the men, he simply 
went out to the gate, looked the 
bunch over, picked a likely looking 
applicant, and beckoned to him. The 
man stepped out of the line, the fore- 
man put proposition up to 


have 
think 


of an 


one cal the matter 


was more 


his hin, 

From a paper presented at the convention of the 
American Foundrymen’s association held at Columbus, 
0., the week of Oct. 4-8. The author, A. H. 
Young is connected with the International Harvester 
do Chi D 


BY A. H. YOUNG 


and if te accepted, the foreman said, 
“All right; come on and go to work.” 
When the timekeeper came around he 
was notified that this man was at 
work and to put his name on the 
payroll. 


Centralised Employment Needed 
that 
about 


central- 


inefficiencies of 
bring 


obvious 
did much to 
eventually the formatior of 
ized employment departments. In the 
first place, the selection of a jgnan 
at the gate involved the absence of 
the foreman from his department at 
the time he was laying out the day’s 
needed on the job 
time. Fur- 


The 
method 


work and was 


more than at any other 


thermore, regardless of how efficient 


might be, he occa- 
sionaliy bad 


although an applicant was likely 


a foreman he 

made a guess. Some- 
times, 
looking, it would be found after a day 
or two that he was a “four-flusher’-— 
he wouldn’t work. He therefore, was 
“fired.” There was no formality about 
it; he simply told to get his 
time from ‘the cashier. What was the 
result? The man showed up with the 
others at the gate the next morning, 
looking for a job again, and another 
foreman likewise impressed by 
appearance, and he likewise 
crooked his finger, and the man 
taken on again, with the same result. 
There are cases on record in some 
plants where the same man has been 
hired and fired 10 or 12 and 
for the same cause each time—becaus2 
he wouldn’t work. There was no 
central clearing house; no passing on 
that the first man 


was 


was 
his 
was 


times, 


of the information 
hiring him secured. 
that of 
man is 
job, a 


method with 
all, when a 
particular 
sent in to the employ- 
manager. And what type of 
is he?) The employment manager 
of today is chosen, not because he has 
had a college not because 
he is a phrenologist or psychologist, 
or has any sort of mystic ward with 
make men reveal their 
true selves and discover which are the 
which are 


Contrast that 
lirst of 


for 


today. 
desired any 
requisition is 
ment 
man 


education, 


which he can 
and not: he is 
chiefly because of per- 
sonality and his vision of his oppor- 


workers 
chosen his 
his fellow 


the 


tunity to 


My 


serve man. 


conception of employment 
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imanager’s job is that he is simply a 
coarse sieve; that he will be able, by 
intelligent inquiry, to sift out the 
inamifestly unfit applicants—men with 
the poor records, the men who can- 
not intelligently answer the questions 
he puts tu them, and the men who, 
by their attitude, show that they are 
undesirable as employes—and to send 
in to the foreman the best applicants 
he can get, the foreman to judge 
of the man’s final fitress for the job 
by his actual performance and _ his 
shop attitude. 
Thereiore, 
employment 


the first requisite of an 
manager today is that 
he shall know in detail the duties of 
‘ob in the plant. He 
not oniy know the idiosyncracics of 
the fureman in order to decide what 
type of inan he is going to put with 
him to get along satisfactory, but he 
should know intimately the 
and mental requirements of every job 
in the shcp. He should have in his 
fiies a set of specifications for 
job and a record of the general chia 
acteristics a must have in order 
to mect these specificaticns, and whet 
instantly 


every shouid 


physical 


eacil 
mat 
a requisition comes in, he 
must be abie to visualize the type of 
mian he must get to do the work. 

applicant who 
promises to be favorably corsidered 
by the foreman, the next operation 
ou the part of the employment man 
ager of the modern plant is to refer 
him to ‘the doctor for a complete 
physical examination. The purpose of 
this is, not that industry proposes to 
rid itseli of all men who are 
physically perfect, but that no 
shall be assigned a job that will work 
hardship upon him. For 
man has a bad hernia 
heart lesion, it is marni- 
unfair to put him at a 
must do heavy lifting or 
must run up and down 
stairs often. If he has incipient lung 
trouble, or chronic thrcat trouble, 

would be wrong to put him at work 
where dust and fumes prevail. If a 
uian has a communicable disease, l« 
should not, of course, be put to work 
among other 


Having selected an 


mat 


a physicat 
instance, if a 
or a 
festly 
where he 
where he 


serious 


iob 


mien. 
examination, 
classifies the 


the 
say, 


Having completed 
tle doctor, we will 
men as A, B or C. 


Class 4A means that the man can take 
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any job in the shop without fear of its 
working a physical hardship upon him. 
His condition is such he can do the 
work. 

Class B means some disability which 
would dehar him from certain occupa- 
tions, and this means that the employ- 
ment manager should call up the doc- 
tor, describe the proposed job, and get 
his ©. K. before that man can go to 
work. Furthermore, if, after having 
put him to work, he is later transferred 
to another job, it should be the duty 
of the employment manager to call up 


the doctor again and clear with him 
about the new job, because it is just as 
important that a man be cared for 


after employment as before. 

lf he is rated in class C, the man is 
rejected. This might be for some com- 
municable disease, or because the man 
tad lost the sight of one eye. It is a 
rule of many foundries that a man 
who has entirely lost the sight of one 
eye shall not be hired. The reason for 
this is two-fold, and both are fair. 
In the first place, it is hardly square 
to put a man who has all his eggs in 


one basket in a position which will 
expose him to greater hazard than he 
would encounter in many other lines 


of industry, and while it is true that a 
rman with one can almost as 
well as a man with two, still, if any- 
thing happens to the other eye, he is 
totally, permanently disabled. In the 
second place, under the present com- 
pensation act, if a man lost the sight 
of his second eye while at work, the 
industry employing him would have to 
pay for total permanent incapacity. 
which means either a series of monthly 
payrrents extending over life, or a large 
sum in total cash settlement. This is 
hardly a fair propositicn, and for those 
two reasons it is best, in a hazardous 
line of work, to reject men thus handi- 
capped. 


eye see 


“Sells” Company to New Man 


Tie applicant having O. Kd 
by the dector, it will next be the em- 
pioyment manager’s job to “sell” the 
company to him, tell him something 
of the history of the plant, and what 
Promotional opportunity there is there 
for him. Some plants make a practice 
of giving new employes a motion pic- 
show or illustrated lantern slide 
lecture, showing first ihe town, the 
location of the plant, the different 
resident districts, the names of the 
Streets leading to the plant, the sur- 
rounding country, then a view of the 
plant itself, the gates, the pay stations, 
ete, and then, by imeans of photo- 
craphs and diagrams, the whole proc- 
ess of manufacture at that plant. 

The new man should then be per- 
sonally escorted to his job by some 
i¢é from the empioyment office, who 


been 


ture 
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on the way will point out the safe 
path of travel, show him the gate 
where ke is to come in in the morn- 
ing, point out the store room, lunch 
room, locker and toilet rooms, and 
other things in which he may be in- 
terested, and then turn him over to 
the foreman, introducing him by name. 
The foreman will shake hands with 
him and make sure of getting his 
name right; then he will explain his 
new work to him, tell him of any 
hazards in connection therewith, an 
introduce him te two or three of his 
fellow workmen by name. In other 
words, that new applicant should be 


iuvited into sume sort of human con 
tact with his fellow workmen. He 
should be made to feel that he is 


recognized as a human being with a 
soul—not a mere the ma- 
chinery. 

The wise employment manager will 
also have in his files a list of sub- 
stitute occupations. He will find out 
at the tume a man is employed what 
his aspirations are and what he may 
be studying to fit himself for. Then, 
too, there are times when a man is 
Lired for a certain position who is 
capabie of something better, but there 
is nv opening in particular line 
just at that time. By maintaining such 
a file, the employment manager wiil 
be able, when a requisition is received 
for a man with those qualitcations, to 
offer this promotional opportunity to 
a present employe, rather than hirmg 
someone from the outside. This will 
do much to aid contmuity and stability 
of service, 


cog in 


his 


I have heard it said many times that 
the work of employment management 
consists in fitting square pegs into 
square holes and round pegs into 
ruund holies, making sure, if you have 
a square peg in a round hole, that it is 


changed, through some fine svstem 
of accounting, and put in a square 
hole. Aue I respectfully say that it 
isn’t anything of the kind. In the first 
piace, you cannot classify jobs as 
square and round, and you cannot 


classify men as square aud round pegs. 

If a stile is to be used for the 
operation of employment manageinent 
I would say it is like the process of 
fitting a key in the keyway to hoid 
the puiley on properly. If vou are a 
real craftsman, you select a bar of 
steel and draw the temper. If in 
trying to draw the temper you find 
the steel is unfit for that job, you 
lay it aside to be used for something 
else. Then you pick out another bar, 
work it down to a rough shape, then 
you put it in the vise, file it, and 
work it down until it will almost fit 
in that keyway. You chalk it and 
try it again; there is a rough spot 


here and you tile that down; or, if 
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you run across a flaw you put it aside 
and start all over again, if necessary. 
And when you get through, if you are 
a real craftsman your pulley rides on 
the shaft smoothly and the last little 
tap of your hammer locks it in posi- 
tion without sledging. If you sledge 
it into piace it may hold your pulley, 
but you may knock a bearing out of 
line, or the shaft itself may be out of 
line, and when the time comes later 
that you want to make a little adjust- 
ment or take it off altogether, you 
have to work for two or three hours 
to get that kev off, whereas if you 
had been a real craftsman in the first 
piace, one or two slight pulls of your 
tool would have been sufficient. 


armony Promote 
H y P ted 


Employment management, properly 
done by real craftsmen, will keep men 
and management performing their fuli 
functions in and 
without friction, and that is the essen- 
tial purpose and effect of getting the 
right man on the right job. 

Recently I heard four employment 
managers, at four different times (and 
they had not cleared with each other 
at all) express this thought: Whereas 
they used to ‘think that the golden 
rule, “As ve would that others should 
do unto ye, do ye also 
was the finest text in the Bible and 
should be the rule and guide to all, 
they had recently come to believe that 
another text a little farther along in 
the book of Mark was greater— 
“He among you that would be great- 
est, let him be the all.” 


I respectfully say to you that the 
basis of sound industrial relations lies 
certainly within those two texts, if 
not within the last alone. And I say 
that the latter is the greater, because 
sometimes this proposition of doing 
unto the other fellow as you would 
have him do unto’ you is construed to 
be just a square deal, a “fiity-fifiy” 
policy, and some of us take the atti- 
tude that we will come up the 
“fifty” inark and if the other fellow 
comes up we will mert him half way 


complete 


harmony 


unto them,” 


still 


servant of 


to 


and go along together, but if he 
doesn’t do his part, that ‘s no concern 
of ours. 

Sut we cannot afford to take that 


attitude, because the other fellow may 
not have had the same advantages we 
have had. He may have been subject 
to radical propaganda that we do not 


reahze at all. If we will sweep al! 
distinctions aside and simply  con- 
cerve, as the Carpenter of Nazareth 
dii, that he among us who would be 
greatest should be the servant of 
all, we will, I believe, be able to 
get together on a bisis which will 


help to make for the universal brother- 
hood of man. 













Science Is Required in the Workshop 


When the Scientist Fully Realizes That There Are Practical Problems Only 





Capable of Solution by Practical Means, the Application 


O OVERCOME the prevailing 
among practical 
science, it is 


prejudice 

men against 

necessary to get them to real- 
ize that science and practice are not op- 
posed. On the contrary they are insep- 
arable. Every practical man who knows 
what he is scientist. When 
he does not know what he is doing he 
ceases to be a practical man. So long 
as he persists in carrying out his work 
in accordance with haphazard, rule of 


deing is a 


thumb methods he is not a craftsman 
in the truest sense. It is exceedingly 
difficult to make craftsmen realize that 
the so-called scientific method is not a 
new institution. Every successful prac- 
tical operation is performed according 
to scientific principles, even though the 
craftsman may not be aware of the 
fact. 

It would appear as if there were an 


impression abroad amongst some people 


that a craftsman is only a_ manual 
worker, a kind of superior laborer, 
whose chief qualification need only be 
that of doing quickly just that which 
he is told without any initiative on his 
part. 


If it were not that the expression of 
such opinions is calculated to do much 
the co-operation of 
science feel 
disposed to pass over without any com- 
the the effect that th 
practical should be exterminated. 
Of attempt well 


harm in hindering 


and industry, one would 


ment remark to 
man 
such an might 


all those 


course, 
be successful if who are to 
sunersede the 
clever as to justify the further remark 
that “he that in thre 


months’ would 


practical man were so 


would guarantee 


time any scientist learn 


as much as a practical man had learne:| 


in his lifetime, and in that of his 
father’s and egrandfather’s, from whom 
most of his experience was derived.’ 


Tt mav be somewhat superfluous on 


my part to emphasize the fact that the 
pioneers of industry, the practical crafts 
men of the past, with all their lack of 
the scientific knowledge which is avail 
ahle today, have left on record for all 
time many evidences of the fact that 


they were possessed of intelligence an’ 
cenius of the very highest order. I 
stitution of Britis? 
held in Glasgow 
Blacksmith gold 


Lobnitz Ship 


From a paper read before the Ir 
Foundrymen at the annual conference 
1920 The author, W. H. Catheart 
medallist 1920. Is connected with the 
building Co., Renfrew, Scotland 





of His Theories Will Be Simplified 


BY W. H. CATHCART 














maintain that the potentiality of the 
craftsman of the present day is greater 
than that of his forefather, because of 
the definite and more reliable knowledge 
has been secured through the 
research of our distinguished 


which 
brilliant 
scientists. 


Not Applied 


Not as a matter of opinion, but as a 
matter of actual knowledge, I assert 
that, in the pure 
research, scientists have accumulated a 
vast amount of valuable knowledge 
which is not fully taken advantage of. 
One reason for this is the inexperience 
of the scientist concerning’ workshop 
practice. Another reason is that practical 
unaware that such knowledge 
exists. The that 
each should realize he is the complemen 
of the other, that each is of equal im- 
and that by working in co 
operation and harmony greater benefits 
to industry and mankind may be reaped 
from the labors of all. 

Now, the practical man is not entirely 
to blame Not 
years ago scientists knew no more than 


Knowledge 


course of scientific 


men are 


obvious solution is 


portance, 


for his ignorance. many 
he did, and in many respects much less 
Scientists, by reason of their having the 
time and the facilities afforded to 
the practical man, have been able to find 


not 


out more and more about the laws and 
properties of materials, but the man in 
the smithy, the forge and the foundry, 


for various reasons not altogether to be 


hlamed on anyone, has not been kept in 
line with the increase of knowledge 
For example, long before — scientists 


liscovered the varicus critical points in 


teel, tool smiths, who are as a rule 


observant workmen, had 
heat to just 


the Acl 


careful and 


able to what 
point. How 
ot onlv ha 


the 


abov e 


heen 


is now knewn as 


ny f o'ismiths k1 


scientists also discovered Acm 


point, but that it is a temperature of 
reat importance? A _ friend of mine 
lespite the fact that he had been heat 
ing py rometrically to above the Acl 


produce 


point, had failed 
without 


repeatedly to 
fracture a certain important 
the steel, I 
eross initial overheating. 
the Acm 
and then 
case of all th« 


found 
By 
and 


toc] On examinine 
evidence of 
above 


point 
re-heating 


heating to 
nching in oil, 
and 1 
previous failures, 


itte 


treating as in the 


success was secured 


149 








I have been deeply impressed by the 
significant fact that many of the in- 
vestigations carried out in connection 
with metallurgy, many of the papers 
read and lectures delivered, have al’ 
heen done without sufficient effort being 
made to induce the very craftsmen who 
could best utilize the valuable knowledge 
obtained in this way to take an interest 
in these matters. In the interests of in- 
dustry, it is absolutely necessary that 
the craftsman in the smithy, the forge 
and the foundry should be conversant 
as fully as possible with the progress 
of investigations pertaining to his craft 

A foreman smith called on me solicit- 
ing my assistance in connection with 
held up because 
of failure to pass the mechanical test 
At the time of the first failure permis- 
had heattreat the 
material. out in all 
sorts of ways, to be followed each tim: 


forgings which were 


sion been given to 


This was carried 
by a result no nearer the requirements 


than the first. The inevitable conclusion 


was arrived at that the steel mu 

bad. In accordance with this finding, 
arrangements were made for another 
firm to supply new steel. Be it noted 


that all this took time, and at a period 


ot the war when every moment was 
precious. 
The first 
failed. Heat 
ed to, but evidently this steel 
better than the first. My friend 
utterly perplexed; his manager was little 
better. The remainder of the mechanism 
was all idle, and 
had been so for no less a period than 


these 


the new forgings 


was again 


test from 


treatment resort- 
was no 


was 


assembled, was lying 


three months waiting on import 


ant forgings 

Tn less than three days after our in- 
the forgings 
treated, the tests 
torily, and the nation was in possession 


ter\ iew were correctly 


were passed satisfac 


of material in the best possible condi- 


tion Not onlv so. but bv subjectin ; 
the first bad steel to exactly simil 
treatment, I obtained excellent result 


fully complying with the specification 


Net only is the usual subterfuge 
blaming the steel most unfair unless w 
it is really known to be the case, but 
it is frequently a very serious hindran 
to all real progress, for, after making 


the assertion, there the matter invariah! 


ends, and consequently there also et 


ill hepe or possibility of learning the 
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true cause of failure, which for obvious 
is very desirable. 

The example serves to 
prove that the scientist does add very 
considerably to the knowledge which is 
essential in the workshop; that 
of such knowledge on the part of the 
practical man does lead to serious delay 
and disaster; that it is the practical 
craftsman who must become possessed 
of this knowledge; that any average in- 
is quite capable of 
scientific prin 
teacher 


reasons 
foregoing 


lack 


telligent craftsman 
the necessary 
ciples: and that the 
ought to fully appreciate and conscien- 
tiously deal with these important facts. 


applying 
science 


Craftsmen Are Intelligent 


From the mind of the craftsman, there- 
fore, and if it be really a fact (which 
I do not for a single moment admit) 
that he has been endowed with a lower 
order of intelligence, then that is all 
the greater reason for his being trained 
to the very limit of his capacity. 

There has been a great deal of talk 
about scientific control in the workshop. 
With this I most heartily agree, but 
with some of the suggestions regarding 
the manner of the control I do not 
aeree. It has been suggested that mem- 
bers of the laboratory staff should he 
trained to become the future captains 
of industry. If they receive an adequate 
training in the particular craft, and 
have the other necessary qualifications, 
I have no objections whatever to their 
entering the field, but why train them 
to enter a province which legitimately 
belongs to someone else, especially when 
there is so much scope for their parti- 
cular training and abilities in a direc- 
ton which I am sure would be far 
more beneficial to science and industry? 

T] maintain that, by adopting some 
system for the scientific training of 
young craftsmen, it should be possible 
to secure workmen, foremen and man- 
agers that could not be equalled. I con- 
tend that the works manager should 
not only be strongly in sympathy with 
scientific methods, but that he should 
be in possession of a _ considerable 
of scientific attainments. His 
departmental managers and foremen 
should all be men who have actually 
worked at their craft, and who have 
received tle mecessary scientific train- 
ing pertaining thereto. 

It is true, of course, that we cannot 
obtain these ideal conditions all in a 
moment, but I suggest that in the future 
s much care be exercised in select’ 
lads for any craft as for the laboratory. 
While they are being taught how to 
manipulate their tools in the most ex- 
nert manner, they should at one and the 
same time be taught the scientific laws 
which govern everything they do. These 
lads should be examined periodically in 
and be graded 


amount 


knewledge and _ ability, 
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accordingly. As the result of these ex- 
the bulk of them would 
remain in the workshop as craftsmen, 
those of the lower grade doing the less 
important work, and those of the higher 
work requiring 
skill. Certain 
wave evidence of exceptional 
aptitude and ability might well be 
transferred to the laboratory to undergo 
special training in keeping with work- 
shop practice. As time went on it might 
desirable to retain the 
some of them in the 
laboratory, while the others would 
turn to the workshops for the 
of controlling the work, and also provid- 
excellent field from which to 
the managers and foremen of 


aminations, 


carrying out the 
knowledge and 


erade 
greater 


lads who 


be found ser- 
works 
re- 


purpose 


vices of 


ing an 
select 
the future. 

It must not be forgotten that there 
is a large number of small works 
throughout the country where there is 
no laboratory. There are, however, ex- 
cellent technical schools and _ colleges 
where the intelligent craftsman can re- 
ceive a knowledge of the scientific prin- 
ciples which govern his craft. I know 
that many of the craftsmen of the 
present day speak rather lightly of pro- 
fessors and other science teachers, but, 
even in cases where the science teacher 
had no knowledge whatever of _ the 
practical application of the _ principle 
which he was teaching, that did not in 
the least alter the fact that the crafts- 
mau was able to apply it profitably in 
the workshop. 


It is not a question of the laboratory 
controlling the workshop; it is a ques- 
tien of science controlling the workshop, 
which mav be quite a different matter. 
No one can deny that, if it were pos- 
sible—all other qualifications being pres- 
a combination of the 
knowledge of the scientist ana thie 
craftsman, we should have the idea! 
controller of the workshop. While it 
may not be possible to attain such an 
something approaching it might 
secured. 


ert—to have 


ideal, 
well be 
ideal manager or other 
controller of the workshop, it is not 
necessary on the part of craftsman 
to have the profound knowledge of the 
scientist, but it is necessary, on the part 
cf the scientist, to have the profound 
knowledge of the craftsman. Whether, 
therefore, it is easier to give the crafts- 
mau just the amount of scientific train- 
mg which is necessary, or to give the 
scientist the wide and varied practical 
should be de- 


To be an 


experience 
cided. 
The right way to bring about the 
scientific control of the workshop is to 
of all, the kind of managers, 
workmen whom I have 
already have the right 
workers and others 


necessary 


secure, frst 
foremen 
indicated. 


kind of 


an d 
We 


research 


161 


works labora- 


instituting a 


in our colleges, schools, 
and 
system of co-operation between the labor- 
staff the managerial staff, 
each exercising a feeling of mutual 
realizing that 
importance and is truly the complement 


torics, elsewhere. By 


atory and 
re- 
spect, each is of equal 
may hope to be 
the 
industry. 


of the other, then we 


making. progress towards true col- 


laboration of science and 


Cores Stick to Drier 


Question:—We are having trouble with 
a radiator This 
core is made in a drier approximately 


core for a furnace. 
with 


When 


almost 


inches deep 


the 


4 inches wide, 12 


a 5-degree draft on sides. 
we flour in the core 
impossible to clean the 
the casting and when 

sand mixture it is 
the 


use it is 
sand out of 
we use an oil 
core impossible to 


get the core out of drier. 
told 


elsewhere in 


that these cores 
sand on 


We have been 
are made green 
some form of collapsing anehors and 
if the idea is practical we should like 
to apply it to our product. This arbor 
from the 
hole 
diameter 


would have to be removed 
5-inch square 
8-inch 


Any informa- 


casting through a 


on one side and an 
hole on the other side. 
tion you can give us on these points 


will be highly appreciated. 


fact that you experi- 
considerable difficulty in clean- 
flour-bonded core out of the 
casting would seem to indicate that 
you were using too much flour, too 
much molding sand, or both, in your 
sand mixture. you are 
making the core in a drier, the propor- 
tion of bonding material can be reduced 
to a minimum. Cores for this class 
of castings are made just strong enough 
to handle when they are dried. 


Answer :—The 
ence 
ing a 


core Since 


One reason why your oil sand cores 
stick to the drier may be because you 
are using too much oil, second reason 
may be because your oven is not op- 
erated at the proper temperature which 
is 450 degrees Fahr. for oil sand cores. 
A third reason because your 
drier is not provided on the bottom 
and sides with vent holes. Your trou- 
ble may be owing to any one or a 


combination of these 


may be 


causes, 
Collapsible core arbors for 
sand cores are employed in 
variety of castings; but until we see a 
drawing of the radiator it is not possible 
to say whether the idea can be adapted. 


We should suggest 
weak batch of oil sand, if 
drier has no vents the bottom 
sides with a single thickness of old news- 
paper. Dry the core with a hot fire 
and rap the drier before attempting to 
the 


green 
quite a 


that you mix a 


core your 


line and 


remove core 
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Resistance to Shock Sought 


OT many years ago it was difficult to purchase 
malleable iron castings with a guaranteed ten- 
sile strength of 40,000 pounds per. square 
inch and an elongation of not less than 5 per 

cent. Now,thanks to the unified efforts of the manu- 
facturers of malleable castings, who are working to- 
gether under the direction of a consulting metallurgist 
with a highly trained staff of assistants, malleable cast- 
ings with a guarantee of not less than 45,000 pounds 
per square inch tensile strength and 7.5 per cent elong- 
ation in 2 inches may be purchased. Even these figures, 
which once seemed excessive, are exceeded in some 
foundries which frequently make malleable iron with 
a tensile strength of more than 60,000 pounds per 
square inch and an elongation of not less than 10 
per cent and as high as 30 per cent. These high ten- 
sile strength tests with uniformity guaranteed by daily 
tests at the central laboratory appear to be extremely 
gratifying especially as malleable iron, unlike steel, 
has a greater elongation with its higher tensile strength. 
Possibly this statement should be modified to include 
only the black-heart varicty of malleable iron, as 
white-heart malleable, while it can be made with a 
tensile strength of more than 70,000 pounds per square 
inch rarely has a great elongation, and sometimes not 
more than 3 per cent with the 70,000-pound tensile 
strength. The feature of greater elongation with in- 
creasing tensile strength, then, seems to be peculiar to 
the black-heart malleable. This possibly may be due 
to the structure of the malleable approaching more 
nearly that of low-carbon steel which would have ap- 
proximately the same tensile strength and a slightly 
higher elongation. If this theory is correct the object 
should be to secure carbon in such a finely divided 
siate that it does not interiere with the continuity of 
structure of the ferrite and pearlite in the iron. Then, 
when the highest tensile strength and elongation are 
attained will the quality of malleable iron be all that 
could be desired? 

It would seem so, but the qualities sought today dif- 
fer somewhat from these which formerly applied to 
malleable. Years ago when the late B. J. Walker of 
the Erie Malleable Iron Co.. was advocating so strong- 
ly the wedge test originated and standardized by him, 
little was heard of the tensile strength of malleable 
The wedge test is applied by 


‘ 


definite 


repeatedly dropping a 
weight a certain distance on the point of a 
until the wedge cracks. The main advantage 
claimed for this metal was that it would stand shocks 
which steel could not endure. The delight of the 
foundryman was to batier a casting unmercifully and 
then to show it without a crack. Any malleable which 
would stand such punishment was considered highly 
fit and its tensile strength was not questioned. Since 
the high tensile strength malleable has been attained 
universally, little is heard of the old wedge test. If 
the high tensile strength malleable iron will withstand 
the wedge test to a degree anywhere in proportion to 
its strength or to its elongation, it is truly a valuable 
product, but if it will not withstand this shock test, 
possibly it is not as gocd for some purposes as the 
weaker metal which will withstand shock to the ut- 
most. Some hold that tiiis shock test should be more 
generally used and the reports of the results circulated 
among the factories employing malleable iron castings 
Shock resistance is the field of malleable’s eminent do- 
main and it should be emphasized. 
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Trade Outlook of the Foundry Industry 


LIGHTLY better foundry operation is re- 
ported from some sections, notably in New 
England, but no general revival is yet in sight. 
An accumulation of orders in many instances 
has permitted castings manufacturers to start their 
plants again on a reduced schedule. Foundries supply- 
ing castings for the textile machinery and rubber in- 
dustries through that section and general jobbing 
foundries in the New York territory are working on 
new business. Customers in many instances are send- 
ing out inquiries, which when answered by interested 
foundrymen are shown to be only feelers seeking 
price reductions. In some cases users of castings ar- 
bitrarily have set a price per pound which they state 
is the maximum that they will pay. 
The general industrial situation has 
not changed to any marked degree in 
the past two weeks. Falling prices 
in many lines have failed to stimulate 
buying, and a wide discrepancy has 
developed between the prices for raw 
materials and those which are asked for finished com- 
modities. Factor- 


Bottom Not 
Reached 


profit, and many have gone out of blast rather than 
pile iron and face future contingencies. 
According to figures compiled by The 
Iron Trade Review, the downward 


Iron Output trend in iron production was con- 


Drops tinued in January. The total pig 
iron produced in January was 2,412,- 

293 tons as compared with 2,- 

700,268 tons in December. This is the lowest 
mark reached since the steel strike which ai- 


fected the output most sharply in November, 1919. 
On Jan. 31, only 184 blast furnaces were in opera- 
tion. This is a net loss of 21 for the month of Jan- 
uary, and brings the total blown out or banked since 
Oct. 31 to 106 stacks. Merchant furnaces produced 
only 470,088 tons in January. This is a loss of: 132, 
370 tons, compared with the December figure of 602,- 
458 tons. The January daily average was 15,164 tons 
while that for December was 19,434 tons 
giving a loss of 4270 tons per day or almost 22 per 
cent. Four stacks making merchant iron were blown 
in during January and 15 blown out, making a net 

loss of 11 stacks. 














ies which are re- Southern pig iron 
suming operation, Prices of Raw Materials for Foundry Use has been  pur- 
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Credit still is re- although some 


stricted, and operating capital is difficult to obtain in 
the larger manufacturing centers. These signs all 
indicate that the readjustment period is not com- 
pleted. A general feeling prevails that the full cycle 
will not be completed and sound business will not 
develop until such time as retailers, wage earners and 
producers alike accept their proportionate share of 
the national loss. 

Foundrymen who are faced by an 
insistent demand for lower prices 
are in a difficult position, particularly 
when competition is keen. One large 
user of castings offered a northern 
Ohio jobbing foundry an exceptional- 
ly large gray iron order contingent upon a price which 
was only 50 per cent above 1913 quotations This par- 
ticular foundry has made but slight reduction in wages, 
it still has a stock of $45 iron and $14 coke. With 
metal and fuel even at the present time almost double 
the 1913 figure and wages at least 70 per cent higher, 
the foundryman was unable to meet the customers 
price, and the order was not placed. Iron, scrap an 
coke all have descended very rapidly in price during 
the past two months. At the present time with an ab- 
normally quiet market, a state of equilibrium seems 
to have been approached. Resales of iron from stock 
have ceased almost entirely, and a few new contracts 
for 1921 first half delivery have been entered upon 
by larger interests. Furnace interests state that at 
present prices they are unable to manufacture at a 


Rigid Cost 


Factors 


prompt shipment materials are being purchased. The 
automobile situation is attracting much attention, due 
to the shows which are being held in the different 
large centers. These shows usually mark the begin- 
ning of the season’s buying movement and in the past 
have constituted a barometer of future conditions. This 
year has been disappointing, due to the curtailed pur- 
chasing power of the public. It is stated that almost 
13 per cent of the 1920 production of passenger au- 
tomobiles remains unsold. This also will have an effect 
upon this year’s production. Malleable castings manu- 
facture has been affected strongly by the slump in au- 
tomobile manufacture and absence of railway buying. 
The December output of malleable 
castings was only 51 per cent of ca- 
pacity, as shown by reports from 
representative interests. Agricultural 
implement demand is at a low point. 
Sugar refining machinery both 
tor domestic and export use continues fairly ac- 
tive. Birmingham interests, have taken some work 
for Cuban shipment and some have entered into com- 
petition with northern manufacturers. Prices on non- 
ferrous metals based on New York quotations in the 
Daily Metal Trade of Feb. 7 follow: Casting cop- 
per, 12.50c to 12.624%c; Lake copper, 13.25¢ to 
13.37Yec; lead, 5.00c; Straits tin, 32.50c; antimony, 
5.25c; aluminum, No. 12 alloy, producers’ price, 
27.30c and open market, 20.00c to 22.00c. Zinc is 
4.95c to 5.00c, E. St. Louis. 


Malleables 


Slower 


163 





_ Comings and Goings of Foundrymen 


elected 


Chicago 


W. UFER, 


president of 


recently 
the 

Foundrymen’s~ club, illus 

trates the picking 
out the right job and staying with it. 
Mr. Ufer entered employ of the Griffin 
Wheel Co., 
a draftsman at the Chicago plant and 
through 


value of 


Chicago, 19 years ago as 


rose by sheer merit various 
grades until he was made superintend- 
ent He was in charge of the Detroit 
and Denver plants for. about one year 
each. After that he 
intendent of the engineering and order 
division, with headquarters at the Sac- 
ramento avenue plant, Chicago, where 
he directs all of the 10 plants scat- 
tered across the country from 
to Los Angeles. Mr. Ufer’s 
tion with the Griffin Wheel Co. covers 
close to half his life. 

Charles E. Desault has accepted a po- 
sition as assistant foreman in the foundry 


Co., Paw- 


was made super- 


soston 


connec- 


of the American Machine 
tucket, R. IL. 

Carl 
tion as vice president 
manager of the Toledo 
Crane Co., Toledo, O. 

H. O. Haeger, who for the past four 
with the 


sales 


resigned his posi- 
and general 


Bridge & 


Horix has 


years has been associated 
Abell-Howe Co., Chicago, in a 
capacity, has been appointed contract- 
ing engineer for that company. 

F. W. 
elected 
and Gravel 
of Zanesville, vice president, and F. C. 
Portsmouth, and 


Hall, of Cincinnati, has been 
the Ohio Sand 
association, M. R. Evans, 


president of 


Fuller, of secretary 
treasurer. 

L. R. Vernon recently has resigned 
his position as foundry foreman for 
the Lenore Care Works, Lenore, Tenn. 
Mr. Vernon formerly was general fore 
the American Machine & 
Atlanta, Go. 

Lloyd R. Wallis, formerly superin 
tendent of the roll department, the 
Youngstown Foundry & Machine Co., 
Youngstown, O.,has been promoted to 
the secretary-treasurer of 
the Mr. Wallis 
Parker, who 


man _ for 
Mfg. Co., 


position of 
same company. 
Bertram G. 


suc- 
ceeds has 


been advanced to general manager. 


Samuel D. Sleeth, foundry superin 
the Westinghouse Airbrake 
Co., Wilmerding, Pa., accompanied by 
Mrs. Sleeth, New York, 
Sunday, Jan. 30, for a three months’ 

The trip is 
token of the 
appreciation of his long 


tendent, 


sailed from 


tour of Europe given 
Mr. Sleeth as a 


pany’s 


com- 


sery 


having 


company 


ice, he been in the 
the 
Sleeth is 
the 


foundries, 


employ of 
for nearly 51 years. Mr. 
the 


pouring 


known as originator of 


continuous system for 
the first 
system of this kind in the foundry of 
the Westinghouse Airbrake Co 

.. 0 


and 


having installed 


formerly 
the 
Cleveland, 
that 
secretary 
Sand Co., 


Patterson, secretary 


manager of Fulton 
Machine Co., 


disposed of his interests in 


general 
Foundry & 
has 
been made 
the Standard 


firm and _ has 


treasurer of 











H. ). UFER 
president of the 
men’s club 


Recently elected Chicago Foundry- 


Standard Sand & Ma- 


that 


formerly the 


chine Co., of city. 

Louis A. Way, who has been made 
assistant to the president of the Du 
Steel Foundry Co., Pittsburgh, 


in charge of sales, formerly had been 


quesne 


with the company 16 years before go- 
the & Ma- 
Pittsburgh, which he 
Feb. 1. 


ing with Lewis 


chine Co., 


Foundry 
from 
works 


resigned as manager, 


Joseph G. Butler Jr. re-elected 
president and treasurer of the Portage 
Silica Co., 


nual meeting of 


was 


Youngstown, O., at the an- 
the E. E 
Klooz retains the offices of vice presi- 
dent and L. R 
Farrell continues as general sales man 


company. 


and general manager, 
ager 

Horace Mager, formerly in the pur- 
the 


become associated 


chasing department of Aluminum 


Co. of America, has 
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the J. S. Morrison Co., Pitts- 
burgh, to handle that company’s east 
ern representation of the Marietta Mig 
Co., Point Pleasant, W. Wa., 
structural and piate work and castings 

Frank 
Philadelphia, has been appointed Amer 
ican agent for the Alloy 
Co., Ltd., Milburn Newcastle 
upon-Tyne, and 


with 


selling 


Samuel, Harris building 
Newcastle 
House, 
sell 
ferrotungsten, 


and 25 


will low-carbon 
ferromo- 


and 12 


ferrochrome, 


lybdenum, per cent 


per cent ferrosilicon 

James P. Salter has severed his con 
with the Ohio Co. to 
plant superintendent for the 
Delaware Brass Co., Delaware, O., and 
foundry superintendent of the 
Co., Marysville, O. The 
specializes in bath cocks while 
the latter makes basin cocks, bibs and 


nection Brass 


bec yme 


Regent 


Brass former 


plant 


general plumbers’ supplies. 

F. N. chief 
Pennsylvania railroad, 
Altoona, Pa., 


the 
headquar 


Pease, chemist of 
with 
has retired from 
accordance with the 
the company 
He has been succeeded by M. E 
McDonnell, who was 
and T. W. 
Mr. 
chemist. 
Andrew G. 
Malleable Iron Range Co., 
Wis., 1902 retired 
the office at the annual meeting in or- 
der to be the 
responsibility. 
president, advanced 
to president. His place is taken by 
Mr. Hill. John C. Zander, treasurer, 
and Arthur S. Bowron, 
continued in these 
S. W. Dudley, Edgewood, 
resigned, effective Feb. 1, as chief e1 
the Westinghouse Airbrak« 
Co., Wilmerding, Pa. He has accepted 
a professorship of 


ters at 
active service in 
pension regulations of 
assistant chief 
Fisher has suc 


McDonnell as 


chemist, 
ceeded assistant 
chief 
Hill, president of th 
Beaver 
from 


Dam, since 


relieved of principal 
management Fred W 


Rogers, vice was 


secretary, aré 
offices. 


Pa., has 
gineer of 


mechanical engi- 


Yale 


of service 


neering at university after 17 
which has brought 
him into prominence in steam and elec- 
Mr. Dudley con 

menced in 1903 as a special apprentic« 
the Airbrake C 

was promoted. In 


years 
tric railway circles. 
with Westinghouse 


and rapidly 1914 


ke became chief engineer which title 
he retained up to the time of his resi; 
He is a member of the Ame! 


Society of 


nation. 

Engineers 
Wester 

York Railroad 


Electric Ra 


ican Mechanical 
the 
Pennsylvania, 
club and the 

and the 


Engineers’ Society of 
the New 
American 
Brake associatio1 


as 
way Ar 








February 15, 1921 
Elects New Offtcers 


The American Malleable Castings as- 
at recent meeting in 
Cleveland, approved the report 
the National Industrial 
board and, in part, the proposals sub- 
mitted in a of the Cham- 
ber of Commerce of the United States. 
Edwin E. Walker, of 
the Erie Malleable Iron Co., Erie, Pa., 
president; H. B. Parker, 
vice president and general manager of 
the Albion Malleable Iron Co., Al- 
bion, Mich., and Frank J. Eppele, pres- 
of the Trenton Malleable Iron 
Trenton, N. J., were made vice 
and Robert E. Belt was 
re-elected secretary-treasurer. John 
A. Penton, Cleveland, the retiring pres- 
ident the association, was elected 
honorary président. The following 
were madg members of the research 
committee of nine fer a term of three 
years: W. C. McMahon, vice president 


sociation, its 
tax 
of Conference 
referendum 


vice president 


elected 


was 


ident 
* Ss 


presidents; 


of 


of the Northwestern Malleable Iron 
Co., Milwaukee; A. Aigeltinger, pres- 
ident of the American Malleables Co., 
Lancaster, N. Y. and J. S. Liwellyn 
secretary of the Chicago Malleable 
Castings Co, Chicago. 

Supply Company Issues 


Handsome Catalog 


An interesting and handsome volume 
recently brought out by the E. J. Woodi- 
son Co., Detroit, now is available. Not 
only is it a complete catalog of every 
conceivable item of supply and equipment 
used in ferrous and nonferrous found- 
ries, plating and polishing rooms; but it 
also contains a great deal of useful in- 
formation, tables, etc., which will make 
it a useful reference book to men re- 
sponsible for the successful operation of 
foundries. It is an attractively bound 
volume, printed on heavy coated paper, 
6 x 9 inches, 473 pages, besides 15% 
pages devoted to a comprehensive index. 


MecLain’s System Students 


Offered Medal 


David McLain, McLain’s 
Inc., Milwaukee, who 
the 
iany years has made a new departure 
medal and cash 
to McLain students for various classes 


the best 


System 
been a 
for 


has 


eader in foundry industry 


y offering a prizes 


semisteel castings, cupola 


ractice, etc. A committee appointed 

alumni of McLain’s System will 
raft the rules and regulations gov- 
rning the contest. The only restric- 


Mr. 
zirconium, 


that 
vana- 


McLain are 
titanium, 
except 
shall 
shall 

steel 


ns placed by 
cerium, 


ium or other alloys ferro- 


spiegel be used, 


mixture 


or 


inganese 
nd that 


U0 to 


of 
and 


the consist 


49 per cent scrap 


THE FOUNDRY 


the remainder pig iron and 
or gray-iron These 


semisteel 
qualifica- 
tions were introduced Mr. 
McLain that manganese is the 
deoxidizer for cupola metal, and 
the 
mixture. 


scrap. 
because 
insists 
best 
also of 


emphasizes advantage 


steel added to the 


The object in offering the medal is 
to stimulate McLain students to great- 
er achievements in following the meth- 
ods taught them and in using individ- 
ual initiative. Ever 1873 
David McLain, then a 10 years 
old started to work in a foundry, he 
has been a student of foundry prob- 
lems and has striven to assist others 
in learning the intricacies of the 
ing industry. He presented his 
paper on semistee]l 19 years ago, after 
having demonstrated that 30 40 
per cent steel scrap, high manganese, 
correct charging and proper tuyeres 
with sufficient blast to maintain the 
correct balance between the carbon of 
the charge and the oxygen of the 
blast, produce a superior cupola metal. 
In 1908 Mr. McLain resigned 
position as foundry superintendent to 
devote all his time to McLain’s Sys- 
tem and other interests. In his capac- 
ity as head of this organization he 
has taught more than 4000 foundry- 
men in al] parts of the world. These 
students will have opportunity 
to demonstrate the practical value of 
their instruction in open competi- 
tion. 


since when 


boy 


cast- 
first 


to 


his 


now 





Will Hold Fall Meeting 


Preliminary announcement is made 
that the Twenty-Fourth annual con- 
vention of the American Mining Con- 
gress will be held in Chicago next 
fall. A committee of twenty leading 
Illinois coal and iron producers, manu- 
facturers and bankers is being organ- 


ized by Francis S. Peabody, who will 


be general chairman. Convention 
headquarters already are open in the 
Congress Hotel and John T. Burns, 
assistant secretary of the Mining Con- 
gress, is in charge. Chicago’s Colli- 
seum, where the National Republican 
convention was held, has been leased 
and plans are being made to hold 
a national exposition of mines and 


machinery during convention week. 


Cost Section 
Formed in New York 


New York section of the Industri- 
al Cost [ 


Industrial 


association, with executive of 


fices at the Peoples Bank building, 
Pittsburgh, was established recently 
at a meeting held in the Engineer- 


ing Societies building, New York City. 
This the 
be where 


section is first of many to 


established organization 
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work now is going forward simul- 
taneously. 

Officers of the New York section 
are: Chairman, M. M. Moore, New 
York representative, the Mesta Ma 
chine Co., Pittsburgh; vice chair- 
man, E. S. Schench, auditor, Bruns- 
wick Refrigerator Co., New Bruns- 
wick, N. J.; secretary-treasurer, Fred 
G. Roberts, assistant comptroller, 


S-K-F Industries, 165 Broadway, New 
York City. 

Speakers at the meeting were C. H. 
Smith, vice president of the Westing- 
house Air Brake Co.. Wilmerding, Pa.; 
A. A. Alles Jr., secretary-treasurer of 
the association; W. E. Hundley, Mes- 
ta Machine Co., Pittsburgh and Prof. 
W. Rautenstrauch, Columbia 
sity, New York City. 


The 


univer - 


stimulate 
interest in correctly determined costs, 
to standardize 
terminology, 
with all 
of industry. 


association aims to 


cost and accounting 
to deal 


problem 


and, in_ short, 


phases of the cost 


Governs 
Iron Costs 
(Concluded from page 134) 


increases always have been among the 
variable of the 


Transportation 


least 


factors of man- 
ufacturing expense; once effective, they 
seldom have been cut off. 


How this has its cumulative force in 
pig iron is to be found in the case of 
iron ore. Many properties in 


the Superior region are operated on a 


mining 


royalty basis. These royalties are regu- 
lated by a sliding scale which is based 
on the delivered price of ore at lower 
lake ports. Higher transportation hence 


means higher royalties and increased 
costs of ore operations. This percen- 
tage increase in royalties today is 


the advance in the 


itself. 


much larger than 


value of the ore 


Book Review 
Foundry Molding Machines and Pat- 
tern Equipment, by Edwin S. Carman, 
cloth; 6 x 9 inches; 225 pages; pub- 
lished by the Penton Publishing Co., 
Cleveland, and furnished by THE Founp- 

rY for $5 net. 
this second edition 
many of the and 
of the art of machine molding are coy- 


In just published 


details ramifications 


ered more completely than they were 


in the first edition. The book will be 
appreciated by those in the foundry 
industry who are desirous of changing 
their methods from hand to machine 
molding. It also will be of assistance 
to the manufacturer who wishes to 
have the members of his organization 


furnished with a complete and authori- 


tative treatisc covering in detail the 
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most approved methods pursued in 
pattern mounting and machine molding. 

Chapter I, treating of the funda- 
mentals of machine molding both ele- 
mentary and advanced theory and 
practice, has been added with a view 
to meeting the needs of educational in- 
stitutions. It is given to aid the many 
colleges, institutes, technical and trade 
schools which desire to give the stu- 
dent a training in up-to-date foundry 
practice; but are unable to do so be- 
cause of a lack of sufficient data with 
which to prepare a course of study. 

Selieving that pictures are a great 
aid in the presentation of ideas the au- 
thor has employed them freely to il- 
lustrate the method of mounting pat- 
terns and the making of molds by ma- 
The different types of 
machines, together with the 
flask and pattern equipment necessary 
for their use are explained in such a 
way that the reader will receive a 
group of fundamental conceptions in re- 
gard to machine molding that will be 
of value to him in any line of engineer- 
ing work in the foundry. To the prac- 
tical foundryman, the book will shed 
considerable light on that most im- 
portant question “will it be profitable to 
run this job on a machine, and if so, 
upon what type of machine?” 


chine power. 


molding 


Will Meet in Chicago 
The American Society of Mechanical 


Engineers will hold its spring meet- 
ing in the Congress hotel, Chicago, 
May 23 to 26. Professional sections 
on aeronautics, fuels, management, ma- 
terial 
forest 


held. 


handling, machine 
products and 


power, 
will be 


shop, 
railroads 


Addressed Pittsburgh 
Chemists 
Developments in Metallur- 
gical Research” was the subject of an 
address by Colin G. Fink, manager of 
Chile Exploration Co., 
New York at a meeting of the Pitts- 
burg! the American Elec- 
tro Chemical society held Friday, Jan. 
28. 


“Modern 


laboratories, 


section of 


Pennsylvania Council to 


- 


Promote Safety 
Ir. J. Lanahan, president, the Fort 
Pitt Malleable Iron Co., Pittsburgh, 
“Safety Meth- 
Practice 


delivered an address on 


ods in and Pouring 
in Foundries” at the monthly meeting 
of the National Safety Council of 
Western Pennsylvania, Jan. 24. He 
pointed out that the greatest good in 
the first movement 
from company officials, from the pres- 


Cupola 


safety can come 
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inculcating in the 
the idea that hu- 
more precious than either 


to foremen, 
workmen 


ident 
minds of 
man 
success or 


life is 
profit. 
were in at- 


More than 500 members 


tendance and heard the announcement 
by C. G. Clarkson that a_ bronze 
tablet, the gift of C. G. Rice, presi- 
dent of organization in 
this territory, 
the plant in 
ing the best record in accident preven- 


the safety 
presented to 


mak- 


will be 


Allegheny county 














COIL-TYPE FUEL OIL PREHEATER 
during 1921 to the 
safety workers of the county to great 


the 


tion “encourage 


er effort during year.” 


Preheats Cupola Fuel Oil 


Fuel oil as 


furnished to foundries 


for use in cupolas is of a heavy grade 


and in order to insure proper vapori- 
to preheat this 
To 
Griscom- 
New 
the 


accom- 


zation, it is necessary 
burners. 
the 


street, 


oil before it goes to the 
this 
Co., 90 


has 


heating, 
West 


designed a 


accomplish 
Russell 
York, 


type. 


heater of 
the 
spiral 
the 


passes 


As shown in 
illustration, 


coil 


panying two coils 


run vertically through heater. 
High 
the coils the condensation being returned 
Precaution must be taken 
to prevent the high 
pressure condensate by the fuel oil, thus 


of the 


pressure steam around 


to the boilers. 
contamination of 
found inside 


no oil joints are 


steam spacc. 
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Air-Tight Hose Coupling 


The air hose coupling with several 


and important 
accompanying illustration, has 


shown in 
been 


new features 


the 





| 
J 





AND FEMALE JOINT WITH LONG BEARING 


INSURES AGAINST LEAKS 


MALE 


placed on the market recently by the 
Ingersoll-Rand Co., 11 Broadway, New 
York. It consists of two parts, male and 
The female end is fitted with a 
gasket, which 

The gasket is pre- 


female. 

V-shaped 
an air tight joint 
vented from blowing out by a protective 
shoulder inside the coupling in the event 
that the coupling should be disconnected 
There are no exposed 


rubber insures 


under pressure. 
parts on the female end which might be 
liable to injury, and cause jamming or 
sticking. The shoulders are 
heavy with large bearing surfaces. The 
locking spring is strong and durable, and 


locking 


may be replaced if necessary. 

The male end is provided with a long 
bearing to assure alignment and long 
wear. Another feature of interest is 
the absence of any outer sleeve exposed 
to injury. The air ports are straight 
and of uniform diameter. The coupling 
may be connected or disconnected by a 
quarter turn. A groove in the hose end 
of each part provides for the use of a 
hose clamp to attach it securely to the 
hose. 

The couplins are manufactured in %- 
inch and %-inch and are inter- 
changeable. A %-inch male connection 
may be used with a %-inch female con- 
nection. The gaskets also inter- 
changeable between the two sizes. 


sizes, 


are 


Small Portable Grinder 


Designed for 
also for buffing .and polishing, the small 


smoothing castings, and 


electric portable grinder shown in_ th 


accompanying illustration, is now manu 


the Wodack Electric Tool 


factured by 








GRINDER FOR SMOOTHING CASTINGS 


Corp., Chicago. It is motor driven, us 
ing either alternating or direct current 
and automatically stops when not in use 
The current contact functions through 
a spring lever in the handle which is re- 
leased as soon as the pressure of the 
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operators hand is removed from the 
handle. The grinder is made in three 
sizes corresponding to the size of wheel 
to be used, 3 x % inch; 4 x 1 inch, and 
8 x 1 inch. As may from the 
illustration, the motor is entirely enclos 
ed. It runs in self-oiling ball bearings. 


The company states it has designed an 


be seen 


severe use 


faith in 


effective withstand 
and overloading and has such 
that it agrees to rewind 
once free of should the 
for any reason, burn out with- 


motor to 


its product 
them 
armature, 


charge 


in a year. 


Gasoline Locomotive for 
Industrial Works 


locomotive 
illustra- 


yasoline driven 
the 


designed 


The 
shown in accompanying 
especially for use 
brick 
plants, 


tion and 


in foundries, steel plants, and 


clay vards, sand and gravel 
work of all 
build 
place 
required and 


built in 


quarries, construction 


with road 


fact 


kinds in connection 


ing, mining and _ in any 
light haulage is 
tracks are 
from 4 to 7 
Hadfield-Penfield Steel 
rus, O. 
The 
be graded 
hour. The 
the 4-ton size when running at normal 
this case is 


where 
industrial laid, is 
tons by 


Co., 


iour $1Zes 


the Bucy- 


speed of the locomotive can 


from 0 to 12 miles an 
23-horsepower engine on 
engine speed which in 
1000 revolutions 
of developing a 
1600 The 
122 ottal 
and it is 
suit 
Hyatt, 
cramping on 


per minute is capable 
draw bar pull of 


overall is 
height 72 


widths to 


pounds length 


the inches 
made in 


from 50 to 63 


inches, 
various 
inches 


any gage 


bearings prevent 


rails. It is 


self-aligning 
uneven 
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PORTABLE CRANE IS OPERATED BY 


feature adds na 
the 
factor at a 


and 


bronze 


that this 
the 
strengthening 
End thrusts in 
jack taken up by 
disks, the 
The drive chain is totally inclosed 


claimed 


terially to life of bearings 
and is a 
vital point. axles 
shafts are 


located on removable caps. 
in a dust proof housing provided with 


an oil bath in which the lower part 


of the chain always is submerged. The 


arrangement is controlled by 
The 
under 
the 


sanding 


lever sand boxes are 
the 


locomotive 


a hand 
the canopy of 


discharge pipes 


out of rain 


the and 














THIS GASOLINE DRIVEN LOCOMOTIVE 


SIZE DEVELOPS A DRAW BAR PULL OF 


IS BUILT IN FOUR SIZES FROM 4 TO 7 


TONS THE SMALLEST 


1600 POUNDS 


ITS OWN 





GASOLINE ENGINE OR ELECTRIC MOTOR 


spill 


Iront ot 


ar¢ sO arranged as to sand 


on the rail directly in each 


of the four wheels 


Power is transmitted from the en 
friction drive, the 
obtained by 


disk 


wheel 


gine by a friction 


being contact between 


and a fiber 


insert on the 
wheel the 
jack shaft 
from the 


a steel 


fiber From the fiber 


power is transmitted to a 
by a roller 
shaft to all 


wheel 


chain and jack 


four wheels, giving a 4 


drive 


Crane for 


= M4 .. 22a 
ling Vateria 


\ portable crane operated by its 


own gasoline engine or electric motor 
and having functions imilar to the 


larger types ot locomotive crane, re- 


introduced by the 
range Co., Clevel: 


the cour 


cently has been 


Universal ( and 
pending upon 
lished, length of boon 
the radius 


the 


and 
is working, 
3 and 4 

Chis 


panying 


tons 

crane, shown 
illustration, hi: a full cire 
high for 


and rotating . travel m«e 


swing and travel, 
hoisting 
chanism for moderate speed can be 
crane 1s m 

which has no 
means of propulsion A 40-horsepow- 
4-cylinder, 


with a 


provided when the 


On a conveyance olner 


er, heavy-duty, slow-speed 


equipped governor 
the 


while a 


engine 


drives gasoline engine type crane 


motor of equivalent powcr 
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above illustration shows a 


government in 1919, It is 


carriages, will be 


power hited 





th 32-inch diameter swing which 
cording to specifications written by the United States 
understood 
which has a bed 62 feet long and is 


used fo 


wood turning lathe masts. 


built 


spars or 
was ace 
that the lathe 
equipped with two 


lurning «tn 


The lathe also is provided with two 
steady rests for supporting the long and heavy work. 
Each of the 44 men 
pated in building the 
the Oliver Machinery 
the two companies bidding for the contract. 


shown in the illustration partici- 
machine, which is the product of 
Co., Grand Rapids, Mich., one of 








boc r 


The 


steel, 


operates the electric type. 
structural 


May 


which is built of 
be varied in length to suit conditions. 


Various material handling equipment 
can be used to meet service demands, 
including grab buckets, electromagntts, 
The may be 
on a flat 


trailer, caterpillar 


hoist blocks, etc. crane 


mounted as desired railroad 
car motor truck, 
truck, portal pier, ground foundation, 
industrial truck 


ground 


or on a steel wheel 


with combination wheels for 


and track travel. 


Ladle Gearing Is Mounted 
on the Trunnion 


A design of crane ladle having the 
gearing attached to the trunnion as 
shown in the accompanying illustration 
recently has been developed by the 
Whiting Foundry Equipment Co., Har- 
vey, Ill. Among the advantages 
claimed for the design are that 
distortion of the bail or bowl 
not with the 
the gears neither will they be affected 


the 


any 
will 
interfere alignment of 


by wear on trunnion journals 


The gear combination has the self 
locking feature of worm gearing; but 
owing to the balance thrust obtained 
through the helical gears and because 
the efficiency of this gearing is much 
higher than ordinary worm gearing 
the power or force required to rotate 
the ladle is considerably reduced. The 
on the hand wheel 
shaft meshes with a _ helical 
the worm shaft. The 
adjusted at an angle so that the worm 
will properly mesh with a large spur 
gear keyed to the trunnion. The spur 
gear is a steel casting, the worm and 
helical gears are machined from solid 
forgings. All the have ma- 
chine cut teeth. 

The gear case is constructed to ac- 
commodate different ratios of 
helical gears according to the speed 
desired. The gearing while completely 
enclosed in a dust proof cover is yet 
readily accessible for inspection. Small 
oil cups with spring caps provide 
ample lubrication. The design has 
been patented in the United States 
patent 1323137 and 


helical wheel 


gear on 


wheel is 


worm 


gears 


several 


under _ letters 


1357599 
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MECHANISM OF 








LADLE TILTING DEVICE 
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« 
Obituary 

Wu | aa 
Thomas T. Booth, purchasing agent, 
Crompton & Knowles Works, 
died recently at his home in Worcester, 

Mass. 

S:.muel 


Loom 


Khan, treasurer, the Estate 
Stove Co., Hamilton, O., died Jan. 20, 
train 


Chicago. 


from Cincinnati to 
Mr. and Mrs. Khan were on 
their way to California for the winter. 


on 3&3 enroute 


Sir Frank Baillic, a prominent finan- 
cier of Toronto, connected with many 
important died 
Jan. 2 after an illness of several weeks 
He was 46 years old. In 1910 he or- 
ganized the Burlington Steel Co. of 
Hamilton, and in 1912 the Dominion 
Steel Foundry Co. of the same city. 
Shortiy after the beginning of the war 
he formed the Canadian Cartridge Co. 
of Hamilton, of which he was presi- 
dent, to manufacture cartridges for the 
British government, and in 1916 turned 
over to the government the profits of 
the enterprise amounting to $758,000. 
In the same year Sir Frank Baillis or- 
ganized and became president of Can- 


industrial enterprises, 


adian Aeroplanes, Ltd., manufacturing 
aeroplanes for war purposes. In rec- 
ognition of his services he was created 
a Knight Commander of the Order of 
the British Empire. 
John Sherwin, president of the Chi 
Hardware Co., and the Lak 
County State bank, died at his hom 
in Highland Park, IIL, 23, 
Mr. removed t 
from 1882, and 


cago 
Jan. age 
61 years. Sherwin 
Chicago Cieveland in 


a few years later was married to 
Elizabeth 1897 he o: 
ganized the Chicago Hardware Fou: 

and the head of 


that establishment until his death. H« 


Englebrecht. In 


ry Co., continued at 


was an active the Gr 
Chicago 
Machinery club 
club and tl! 


Commerce. He 


member of 


Iron Foundry association, 


Foundrymen’s§ club, 
Illinois 


Chicago 


Manufacturers 
Chamber of 

is survived by Mrs. Sherwin and thre 
Edward Bennett, Francis James 
Raymond Felix. 


sons, 


and 













Equipment Market Remains Inactive 


Slight Stimulation of Foundry Operation Has Not Yet Been Noticeable 


in Demand for Plant Machinery—Some Projects Held 


RACTICALLY no important sales of found- 
ry equipment are being made at present. 
Slight improvements in foundry operation 
through the East, and anticipated bette:- 
ment in the Mid-Western sections have failed to re- 
act upon the foundry equipment market up to the 
present time. Price reductions in various items, and 
through entire lines have had little effect in stimu- 
lating demand, which in this period obviously can 
find its origin only with better market conditions 
for foundry products. Eastern equipment builders 
report a fair export inquiry. The Berkshire Mfg. 
Co., Cleveland, recently shipped four molding ma- 
chines to Scotland, four to New Zealand and one 
to Australia. 


Varied Outlook In Pittsburgh District 


ONTRASTING conditions prevail in the foundry 
equipment market here. Some manufacturers state 
that inquiries are slow in developing and but few orders 
are being received, while others are able to report that 


inquiries are heavy and together with old orders, the new 
ones received from day to day are making them busier 
than at any time since the start of the war. This refers 
particularly to molding machines although there is some 
business pending on core making equipment, core ovens, 
and mixing machinery. The Herman 
matic Machine Co. that it is busier than at 
time in the past five years and is working on a number of 
large installations which in some cases marks the first instal- 
lation of molding machines. have 
issued by the following companies: The Fox Furnace Co., 
Elyria, O.; McMyler Interstate Co., Bedford, O.; the 
Crane Co., Kadzie avenue plant, Chicago; the Griffin Wheel 
Co., Council Bluffs, Iowa, and the American Car & 
Foundry Co., Buffalo. Equipment is being installed this 
week in the foundry of the Saco-Lowell Shops, New- 
ton Upper Falls, Mass. The Lane Co., Detroit, is the 
engineer in charge of the building of this new plant. 
Installations likewise are about to be made by the Her- 
man company in the new foundry of the Beaumont Iron 
Works, gas engines, 
pumps, oil well supplies, the market con- 


ladles sand Pneti- 


reports any 


modern Inquiries been 


new 


manufacturer of 
On 
while 


3eaumont, Texas, 


etc. cranes, 


tinues exceedingly quiet and a few inquiries are 


current these continue to be held in abeyance and _instai- 


» 


What the F nlietes Are Doing 


in Abeyance Until Later 





lations probably will not be made until the financial un- 


certainty under which the prospective users find themselves 
has been removed. 


Quiet Prevails In East 


’ | ‘HE eastern foundry equipment m 
[ The 


inquiry of consequence. re are various 


arket is barren of live 


inquiries 


for one or two machines on which early action may be 
taken, but these still aggregate a relatively small volume 
A recent order is said to be that of the M. W. Kellogg 
Co., Jersey City, involving two electric furnaces. Anothet 
is that of J. B. Wise, Inc., Watertown, N. Y., which com- 
prises an electric melting furnace of the resistance type 


for installation in a brass works. Possibly the most inter- 
esting project to develop of late is that of the White Fuel 
Oil Engineering Corp., 742 East Twelfth street, New York 
A new foundry is to be erected which will require approx- 
imately $45,000 worth I 


of equipment Of the sum to be 
expended, possibly half will be for cranes. 


Another pro- 
ject of interest to eastern sellers is that of the Frick Co., 
although it has announced that no equip- 
ment will be bought at this time. In doubtful 
if either of these two propositions will become active within 
the next month or two. 


Waynesboro, Pa., 


fact, it is 


Little Activity In Chicago 


NQUIRIES are slack throughout 
Chicago 


West 


report 


and 
little 


the Central 


foundry equipment manufacturers 
in immediate prospect. Replacement flasks, 
ladles, and small sundries continues, practically no 
cranes, melting units, or other important machinery are be- 
The Keith Furnace Co.. Des Moines, 
will be started later in the year will include a gray iron 
foundry. A new plant is under construction for the Miles 
Piston Ring Co., Chicago, which will have a capacity of 
100,000 rings per day. The American Metal Products Co., 
Milwaukee, will proceed immediately with the erection of 
a new foundry and machine shop to cost $75,000 
berg Bros. Co., Two Rivers, Wis., recently increased its 
capitalization from $72,000 to $300,000 to provide for addi- 
tional plant facilities later in the year. 


William 


buying of 
but 


ing sold. la., which 


Kahlen- 


The company manu- 


factures marine oil Kahlenberg is 


engines. presi- 
dent. The Commercial Brass Foundry, 550 Fourth St., 
San Francisco, recently incorporated with a _ capitalization 


of $50,000 will purchase equipment to include furnaces and 


a traveling crane. C. F. Vonder Mehden is president. 


Activities of the Iron, Steel and Brass Shops 


renee 






The Eaton Electric Furnace Co., Taunton, Mass., corporated by S. and P. Luke and B. Leibowitz, 6 new foundry building, 50 x 100 feet. H. E. Bryant 
has been incorporated with a capital stock of $95,- Forsyth street. is superintendent. 
000, by Harry B. Eaton, C. Eaton and Edwin S. C. & A. Potts Co., Indianapolis, plans the erection The Fay-Kultzen Foundry Co., St. Joseph, Mich., 
Hope. of a new foundry building. recently changed its name to the Fay Foundry Coe. 
Capitalized at $10,000, the Metropolitan Iron The West Bridgewater Foundry, West Bridge- The Keystone Sand (Co., 125 West Monroe street, 
Pipe & Nipple Works, New York, recently was in- water, Mass., has arranged for the erection of a Chicago, recently was incorporated with a capital 
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170 
stock of $10,000, by Walter R. 
Oliver and others 

Fire recently damaged the 
Rob Power (Co., Worcester, Mass. 

Randolph Ember, 209-11 King 
N. Y., is reported planning the erection of a foundry, 
57 x 96 feet 

Erection of a foundry, 100 x 200 
ported to be under consideration by the 
Foundry Co., Albert Lea, Minn. 

The Dill Foundry Co., Rushville, Ind., 
was incorporated with a capital stock of $20,000, by 
William F. Dill, H. G. Francis and G. J. Greisser 

E. J. Danberg, 406 Stanley street, New Britain, 
Conn., and others, is reported planning the erection 
of a foundry building, to be 30 x 30 feet. 

The Glamorgan Pipe & Foundry Co., Lynchburg, 
Va., is reported planning the erection of an addition 
to its foundry 

The U. S. Electric Steel Products Co., Mills build- 
ing, San Francisco, is at work on plans for its 
new plant to be erected at Sacramento, Cal. 

The Rees Blow Pipe Mfg. Co., 340 Seventh 
San Francisco, is reported planning to enlarge its 
foundry building. 

The Advance 
erection of a 


Werner, Edward A. 
foundry of the R. P. 


street, Brooklyn, 


feet, is re- 
Albert Lea 


recently 


street, 


Dayton, 0., has plans 
building, 40 x 70 


Foun'ry Co., 
for the plant 
feet. 

The Topeka 
has purchased 12 city 
a site on which to erect a 

The Moulds Brass Foundry, 
is building a new 
shortly. 
Duluth Iron Works, 
a building for use as 


Iron Co., Topeka, Kans., 
which it will utilize as 
plant ad.lition. 

Benton Harbor, Mich., 
expected to be 


Foundry & 
lots, 


works, which is 
completed 
The Globe 


remodel 


Duluth, Minn., 
plans to a foundry 
and machine shop. 

The Peoria Malleable 
is doubling the output of 
tion of a 25-ton furnace 

Capitalized at $10,000, the Oxford Brass Found- 
ry, Philadelphia, recently was incorporated by 
Nathan Glanzberg, Martin Stein and others 

Horace T. Potts & Co., 315 North Third street, 
Philadelphia, is reported planning the erection of a 
foundry building 

Plans have 
& Foundry Co., 
addition to its 

Capitalized at 
Ring Co., 536 
was incorporated by 
and Julius Keller Sr. 

The capital stock of the 
Lima, 0., recently was 
$200,000, and it is reported 
erection of a new 

The Eastern States Sand & 
recently was incorporated with a 
$500,000, by J. Constantine, B. D. 
A. Scher, 1013 Simpson street. 

The Taunton Casting Co., Taunton, Mass., has 
been incorporated with a capital stock of $25,000, 
by Joseph P. McKenna, Wilbur E. Forbes and E. 
Owren, Attleboro, Mass. 

The M. & S. Mfg. Co., Worcester, Mass., 
was incorporated with a capital stock of 
to engage in the manufacture of 
Morris F 


Peoria, IIL, 
installa- 


Castings Co., 
its plant by the 


the Baltimore Car 
erection of an 


been completed by 
Baltimore, for the 
plant 

$200,000, the Krasberg 
Lake Shore Drive, Chicago, 
Herbert Bebb, R. 


Piston 
recently 
Krasberg 


Buckeye Castings Co., 
increased from $25,000 to 
the company is plan- 
foundry building. 

Gravel Co., New York, 
capital stock of 
Bugundji and 


ning the 


recently 
$10,000, 
tools, 
road, 


castings, 
pumps, ete., by Strogoff, 5 Ivanhoe 
and others 

Hobart 
of or- 
bronze and other 
West Sixth 
company 
Ports- 


Founcry, 161 
filed 


The Sergen Point Brass 
Bayonne, N. J., 
manufacture 
Albert W. Lindberg, 125 
among the organizers of the 
Metal & 
under way for 
street and 


avenue, recently notice 


ganization to brass, 
metal castings 
street, is 

The Portsmouth 
mouth, Va., has 
its foundry at King Louisa avenue, 
was recently damaged by fire. A. V. Moore is presi- 
dent of the company. 

Advices have received to the effect the name 
of the Huntington Steel Foundry Co., Huntington, 
Ind., has been changed to the Steel Cast- 
ings Co. The company castings and 
modernly equipped Wright is 
one of the officers. 

The new plant of the 
Corp., Lynchburg, Va., 


Foundry Co., 
plans rebuilding 


which 


been 


Armstrong 
makes steel 

has a plant. L. R 
Standard Chilled Castings 
recently organized, will com- 
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Dawson Bros., which has 
be remodeled and converted 
manufacture of agricultural 
parts, ete. J. L. Thomas 


prise the factory of the 
been acquired. It will 
into a foundry for the 
equipment including plow 
is secretary of the company. 

Advices have been received from the Schlangen Bros. 
Co., 2435 Irving Park boulevard, Chicago, manu- 
facturer and finisher of brass products, to the 
effect it has increased its capital stock from $50,- 
000 to $100,000. Officers of the company are: 
President, N. A. Schlangen; treasurer, Carl Sclilan- 
gen, and secretary, E. C. Roos. 

For the purpose of caring for a large business 
done in the territory of which Chicago is the nat- 
ural distributing point, the Stockham Pipe & Fittings 
Ala., has incorporated in the state 
stock of the Illinois corporation be- 
$507,350. The Chicago 
serve the five states 


Co., Birmingham, 
of Illinois, the 
ing placed at 
warehouses will 


company’s 
surrounding 
the expansion of its 
Dowagiac, Mich., 
$650,000 
still are 


For the purpose of financing 


Rudy Furnace Co., 
capital stock to 


plans, to a 


business, the 
recently inereased its 
These 
indefinite, and 
is not in the 


large extent, 
consequently the company at 
adJitional machinery and 


from A. F. Frazee, 


expansion 
present 
market for 
apparatus, according to advices 
secretary 

Members of the Works, 199 
have organized a new or- 
Stantard Die Cutting Co. 
$100,000, will 
die castings and 


Chas. Jurack Pattern 


Oregon street, Milwaukee, 
known as the 
capitalized at 
dies, 
incorporators are Charles 


Jurack and William R 


ganization, 
which is 
engage in the manufacture of 
similar articles. The 
Jurack Sr, 
Jurack. 

Repairs have been male to the 
koosa Iron Works, Nekoosa, Wis., 
cently damaged by fire, and the company is now 
operating in all departments. The fire completely 
destroyed the brass foundry and considerable dam- 
age was done to the iron foundry. Equipment was 
damaged to the extent of $1000 while the building 
loss was estimated at $4000. 

Announcement has been made by the Twin Ports 
Steel & Tractor Co., Superior, Wis., to the effect it 
has taken over the Evered Foundry & Machine Works, 
also of Superior. The company also announced that 
in addition to manufacturing gas tractors, hoisting 
engines and power winches, it is in a position to 
take on foundry and machine work. In conncetic: 
with its foundry, it is operating a compietely 
equipped pattern shop 

The Commercial Brass Foundry, 550 Fourth street, 
San Francisco, has advised it has incorporated with 
a capital stock of $50,000, and is planning to 
purchase additional equipment and to further the 
sale of its various brands of bushings. In addi- 
the company plans to change its name to the 
Commercial Brass & Bronze Foundry. New equip- 
ment to be installed will include furnaces and a 
Officers of the company are: Presi- 
dent, C. F. Vonder Mehden; vice president and treas- 
urer, E. G. Soeth, and secretary, Mrs. C. Soeth. 
The directors are E. G. Soeth, C. F. Vonder Meh- 
den and William Barker. 

Piston rings will be manufactured in a new plant 
uniler construction at Fifty-fourth and 
Chicago, for the Miles Piston Ring 
building will be one and two stories, 100 
feet, and will be modern ap- 

When operating at plant will 
output of 100,000 daily. In 
planning the provided for 
the installation of rooms and 
lunch The upper floor of the 
executive offices while the 
back end of the roof will be for storage out- 
side. The used as the fac- 
tory. 

tecause of the 


The company, 


Charles G. 


plant of the Ne- 
which was re- 


tion, 


traveling crane. 


building now 
State streets, 
Co. The 
x 161 


pliances. 


equipped with 
capacity the 
have an rings 
company has 


baths, rest 


piston 
structure, the 
shower 
rooms for its employes. 
building will house the 
used 
entire lower floor will be 
improvement in its business and 
better prospects, the American Metal Products Co., 
671 Kinnickinnic avenue, Milwaukee, will proceed 
immediately with its project of erecting and equip- 
ping a foundry and machine shop on a_ new site. 
It was originally intended to start work last fall. 
The main shop will be 80 x 220 feet, of brick 


and steel, with metal sash, located on a_ tract 
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of six acres, which provides ample room for future 
expansion. The present construction and equipment 
work will cost about $75,000. The officers of the 
company are: President, George F. Staal, city 
engineer of Milwaukee; vice president, W. J. Eberle; 
and secretary-treasurer and general manager, Carl J. 
Zaiser. 

At a stockholders of the 
decided to dou- 


recent meeting of the 
Lumen Bearing Co., Buffalo, it was 
ble the present capitalization of the company, in 
order to enable it to develop its plant and equip- 
ment for handling the increased volume of business. 
Besides its Buffalo plant, the company operates a 
plant at Youngstown and the total capacity of the 
two plants is 15,000,000 pounds of brass and bronze 
castings, solders, babbitts and ingot metals a year. 

Resumption of the manufacture of cast aluminum 
plates and bronze gear blanks, has been effected 
by the Ann Arbor Metal Products Corp., Ann Arbor, 
Mich., which recently was completely reorganized. 
James H. Collins, formerly manager of the Elwell 
Trolley Supply Co., Ann Arbor, has been made 
trustee and manager of the company. John Chapin 
is superintendent and Roy Court, George Maulbetsch, 
Carl Hickesson and Frank A. Stevens are other 
tives of the organization. The company, to a great 
extent, is to be mm on a co-operative plan with 
the employes. At present it is occupying the 
premises of the Elwell Trolley Supply Co. and will 
continue to do so until a suitable site can 
tained. The company has started 
of large orders 
past few weeks. 

Bids will be called for 
Rochester, N. Y., for the 
sisting of two 
Mfg. Co., 


execu- 


leased 


be ob- 
number 
during the 


work on a 
which have accumulated 
Carl C. Ade, 
of a plant con- 
units, for the Wayland Specialty 
Wayland, N. Y., manufacturer of auto- 
motive accessories and specialties. The two bulld- 
ings will be 60 x 200 feet each, but the main 
factory unit will be two stories and the other one 
story. Forty feet in the front of the latter build- 
ing will be used as a power plant, while the re- 
mainder of the building, 60 x 160 feet, will be 
utilized for a foundry, which will be devoted to 
small work. The Wayland company owns a 15-acre 
site. A _ railroad siding will run between the two 
plant buildings and to the north will be another 
spur, elevated 12 feet, for fuel, coke and metals 
In planning the building the company has taken 
into consideration the future expansion possibilities. 
The company besides maintaining an office at Way- 
land, N. Y., has an office at 907-909 Ashland block, 
Chicago. Officers are: President, Charles L. Clark: 
secretary, Edward H. Perkins, and treasurer, C. S 
WeMett 


shortly by 
erection 
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New Trade Publications 
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Hadfield-Penfield 
which some time ago absorbed 
the American Clay Machinery Co., has published an 
illustrated booklet in which gasoline locomotives, de 
signed for the requirements of every industrial activity, 
are described and illustrated. 

LADLES—The Whiting Corp., Harvey, Ill., is cir 
culating a 32-page illustrated booklet in which ladles 
and ladle accessories and equipment are described and 
illustrated. Of partieular interest is the new style 
helical-worm geared crane ladle, which is described in 
detail Heretofore the tilting mechanism on geared 
ladles has been fastened to the bail and as a result 
any distortion of the bow! or bail from expansion, due 
to heat, resulted in being more or less 
drawn out of made tipping more dif 
ficult. To has developed 
a new an entirely self- 
contained unit supported by the trunnion. The en 
gagement of the tilting mechanism with the bail is 
such that any warping does not affect the alignment 
of the gearing. The mechanism is described in full, 
as are various other types of ladles and equipment. 
The bulletin supersedes one published some time ago, 
when the company was known as the Whiting Foundry 
Equipment Co. 
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